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I  AM  ONE  OF  MANY  THOUSANDS 


Ford  Motor  Foundry 


1  liavc  withstood  tlio  attacks  of  the  clciiicnts  for  twelve  A  ears.  l>ut  each  year  niv 
task  has  been  rendered  less  ditlicult  b}  the  many  lessons  learned  and  hy  the  nuinerous 
hnprovements  etfectetl  ihroutrh  persistent  stiul\  and  rc'search.  'lYxla}  1  am  eminently 
litteil  to  withstand  the  tlest riictive  onslaiiphts  of  the  elements. 


h'or  twcKe  >ears  m\'  makers  have  devoted  ever>  ounce  of  enery'y,  ever}'  bit  of 
skill,  ever}  particle  of  brain  tnatter  and  technical  talent  to  the  dexelopment  of  a  roof 
so  near  to  |H'rfection  that  it  should  stand  preeminent  and  unrivaled  in  its  chosen  held 
in  the  industrial  world,  d'he}  ha\'e  perfected  an  organization  so  const  it  uteil  as  to  give 
U)  those  who  select  me  the  roof  insurance  the}'  desire.  I'his  is  an  age  of  speciali'/.imr  and 
sjH-cialists.  No  time  has  been  wasteil  in  attempting  to  be  jacks  of  all  trades  and  masters 
of  IK'  .e.  'rhe\'  are  :''rimarih'  and  onb  roofers. 


My  experimental  days  arc  over.  'Toda}'  I  am  found  on  leading  industrial  plants 
throughout  the  countr}.  The  service  1  have  rendered,  the  absolute  dcpcntlability  I 
ha\c  demonstrated,  and  the  conceded  durabilit}'  of  reinforced  concrete,  lu}-  pin  sical 
composition,  ha\e  trul}  allirmcd  me 
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The  President  and 
Public  Ownership 

PUBLIC  ownership  advocates,  of  the  variety  that 
sees  the  millenium  in  ownership  of  every  public- 
service  enterprise  by  the  people,  will  find  little  consola¬ 
tion  in  the  President’s  message  to  Congress  last  Mon¬ 
day.  Far  from  indicating  a  leaning  tow’ard  national 
ownership  of  the  railroads,  he  stated  that  he  should 
feel  obliged  to  turn  them  back  to  private  control  before 
the  statutory  time  has  expired  unless  some  policy  far 
more  convincing  than  any  yet  proposed  is  soon  worked 
out.  At  the  same  time  he  deplored  the  alternative  of 
a  return  in  all  fullness  to  pre-war  conditions.  Every 
right-thinking  man  will  agree,  we  believe,  in  the  hope 
that  the  President’s  threat  of  early  return  will  result 
soon  in  the  formulation  of  a  policy  which  wdll  allow 
the  maximum  benefit  from  cooperation,  yet  retain 
private  ownership.  The  rapid  formulation  of  such  a 
policy  should  not,  however,  interfere  with  the  return 
of  the  roads  even  before  the  statutory  period  has  expired. 


President  Backs  Land 
Reclamation  Program 

Reclamation  of  arid,  swamp  and  cut-over  timber 
lands  as  a  prompt  and  effective  way  of  providing 
work  for  thi>se  of  our  returning  soldiers  most  in 
need  of  aid  deservedly  occupies  a  prominent  place  in 
President  Wilson’s  message  to  Congress.  His  hearty 
indorsement  of  Secretary  Lane’s  reclamation-recon¬ 
struction  plans  should  meet  with  country-wide  popular 
support,  made  effective  by  immediate  Congressional 
legislation  and  appropriations  and  by  similar  state 
action  where  state  and  Federal  cooperation  is  neces¬ 
sary.  Engineers  and  engineering  societies — local,  state 
and  national — can  and  should  help  in  formulating  plans 
and  securing  popular  support  for  immediate  land 
reclamation.  Unless  it  be  highway  construction, 
nothing  else  promises  such  speedy  and  effective  oppor¬ 
tunity  for  the  returning  soldier,  and  it  will  at  the 
same  time  be  of  far-reaching  benefit  to  the  country  and 
to  the  world  at  large  through  increased  agricultural 
production. 

Teachings  of  Miles  Acid 

Sewage  Tests  at  New  Haven 

Fresh  illustration  of  the  limitations  which  hedge 
about  every  method  of  sewage  treatment  which  has 
yet  come  to  the  front  is  afforded  by  the  summary  of 
the  New  Haven  tests  of  the  Miles  acid  process  printed 
on  p.  1034.  Recovery  of  both  grease  and  fertilizer 
is  claimed  for  this  process.  As  has  happened  so  many 
times  with  other  new  processes,  when  this  one  was  put  to 


a  commercial  test  serious  difficulties  arose.  These  per¬ 
tain  to  the  conversion  of  the  grease  to  a  uti^able  form. 
Under  New'  Haven  conditions  the  advantages  of  the 
Miles  acid  process  are  held  to  offset  the  difficulties  in 
grease  treatment,  but  the  implications  are  that  in  many 
other  communities  this  w'ould  be  far  from  the  case. 
Other  tests  and  further  developments  may  broaden  the 
chances  for  wide  use  of  the  process.  Meanwhile,  it  may 
be  regarded  as  worthy  of  further  study  but  not  as  safe 
for  adoption  until  after  disinterested  expert  investiga¬ 
tion,  like  that  at  New  Haven,  indicates  that  it  w'ill  pro¬ 
duce  better  results  at  lower  costs  than  other  methods 
adapted  to  given  local  conditions.  ^ 

The  Spruce  ' 

Viclory  ^ 

A  GREAT  purpose  and  a  great  leader  backerf^p  by 
organized  talent,  team  work  and  enthusiasm — 
that  was  the  Spruce  Production  Division  of  the  Army, 
with  headquarters  in  Portland,  Ore.  Without  actually 
seeing  the  results,  it  is  hard  to  appreciate  the  im¬ 
portance  to  our  war  program  of  the  work  this  or¬ 
ganization  was  doing  in  the  Pacific  Northwest.  Now, 
of  course,  like  all  other  war  agencies,  it  is  being  dis¬ 
banded.  Radically  different  methods  of  logging,  and 
entirely  new  methods  in  the  sawmill,  w'ere  worked  out 
by  leaders  unafraid  to  disregard  precedent.  Out  of 
their  fresh  and  broader  view  came  enormous  increases 
in  total  production  of  spruce  and — what  is  still  more 
important — an  almost  unbelievable  improvement  in  the 
quality- of  the  product.  The  thick  spruce  stands  of  the 
inaccessible  regions  have  been  tapped  by  railroads — 
thirteen  of  them — located,  built  and  operating  in  less 
than  a  year,  and  a  new  goal  of  practically  doubling  the 
present  output  was  recently  announced.  Popular  at¬ 
tention  during  the  year  has  been  elsewhere,  an4  the  men 
in  the  Spruce  Production  Division  have  been  tot  busy 
to  tell  of  their  work,  if  they  would.  Therefore,  little  is 
generally  known  of  problems  and  successes  that  under 
other  conditions  would  have  had  world-wide  publicity. 
This  would  have  been  particularly  true  in  engineering 
circles,  because  of  the  engineering  pioneering  involved. 
The  policy  of  putting  engineering  problems  in  the  hands 
of  engineers  has  been  followed  by  General  Disque  from 
the  outset,  and  too  much  praise  cannot  be  given  him  for 
his  methods  of  management.  His  farsighted  analysis 
of  the  spruce  production  problems  and  his  ability  in 
handling  men  have  made  him  the  greatest  single  factor 
in  the  success  attained.  Now,  that  the  work  is  dosing 
down  it  is  a  pleasure  to  record  the  achievements  and  to 
give  to  General  Disque  and  his  colleagues  the  credit  they 
so  richly  deserve. 
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Effective  Use  of 

Our  Merchant  Marine 

WE  DO  not  believe  that  many  thinking  citizens  of 
this  country  need  to  be  convinced  further  that 
the  retention  in  American  hands  of  our  new  merchant 
marine,  and  its  operation  on  terms  that  will  permit  of 
competition  with  foreijjn  nations,  are  necessary  for  the 
future  prosperity  of  our  countr>'.  Nevertheless,  the  sup¬ 
port  of  competent  authority  is  always  helpful  in 
strengthening  us  in  our  beliefs.  We  find  the.se  words 
in  an  address  by  Stevenson  Taylor,  president  of  the 
Society  of  Naval  Architects  and  Marine  Engineers,  be¬ 
fore  the  twenty-fifth  annual  meeting  of  that  body:  "It 
is  incredible  that  any  administration  of  the  United 
States  Government  shall  sacrifice  the  great  funds  and 
efforts,  individual  and  collective,  that  have  been  ex¬ 
pended  in  the  past  two  years  to  build  up  facilities,  to 
educate  men — and  w’omen,  too, — in  order  that  we  may 
have  and  operate  ships  of  our  own;  and  if  there  are  laws 
upon  our  statute  books  that  prevent  our  reasonable  op¬ 
eration  of  ships  they  must  be  amended;  if  our  loading, 
unloading  and  other  port  facilities  are  not  what  they 
should  be,  they  must  be  changed;  if  there  is  anything 
which  interferes  with  our  progress  upon  the  seas,  it 
must  be  removed  and  if  there  is  anything  yet  lacking 
to  advance  this  progress,  even  Government  ownership, 
or  private  ownership  aided  by  a  judicious  government, 
it  must  be  developed  not  for  the  advantage  of  any  sec¬ 
tion  or  coast,  but  for  the  needs  and  advantages  of  our 
whole  nation." 

Cabinet  Attitude  on  a  National 
Highway  System 

Engineers  and  contractors,  particularly  those  in¬ 
terested  in  highway  work,  will  look  upon  Secretary 
Hou.ston’s  statement  of  Nov.  27  as  one  of  the  most  im¬ 
portant  that  has  ever  been  made  concerning  our  high¬ 
way  problem.  The  secretary,  after  discussing  state  and 
Federal  expenditures  for  road  work,  added:  “Still,  it 
seems  to  me  that  w’e  should  take  a  further  step.  .  .  . 

It  would  be  in  the  public  interest  to  make  available 
larger  appropriations  from  the  Federal  treasury  to  be 
used  separately  or  in  conjunction  with  state  or  local  sup¬ 
port.”  The  important  word  in  this  statement  is  the 
word  “.separately,"  which  we  have  taken  the  liberty  to 
put  in  italics.  Later  in  the  interview  the  secretary 
stated  that  he  had  canvassed  his  various  suggestions  re¬ 
garding  highway  work  with  the  President,  the  Secre¬ 
tary  of  War,  and  the  Postmaster  General,  and  had  found 
them  in  accord  with  regard  to  the  appropriation  of  ad¬ 
ditional  funds.  He  does  not  say  in  the  latter  connec¬ 
tion  that  he  specifically  canvassed  the  matter  of  separate 
expenditure  of  funds  by  the  Federal  Government  but 
it  is  presumed  from  the  context  that  .such  was  the  case. 

The  statement  does  not  commit  the  secretary  to  the 
policy  of  building  a  national  highway  sy.stem,  but,  by 
considering  it  as  an  alternative  of  Federal  aid,  he  show's 
at  least  that  he  is  not  averse  to  such  a  proposal.  The 
Government’s  attitude  in  the  past  has  been  strongly  set 
against  a  national  highway  system,  to  be  built  and  main¬ 
tained  by  Federal  funds.  In  thus  taking  a  step  for¬ 
ward,  the  President  and  his  cabinet  advisers  are  merely 
reading,  and  reading  aright,  not  only  the  public  demand 


but  the  new  conditions  which  have  made  necossa  v  the 
adoption  of  a  policy  of  national  highway  const;  .  ti^n 
Engineering  News-Record  in  the  past  has  been  i : iseci 
to  a  national  system,  but  the  new  condition.s  inti  .(luceti 
by  motor  trucking  have  so  changed  the  situati. .  ;is  to 
leave  no  doubt  of  the  necessity  of  completing  tin  high¬ 
way  net  of  the  country  by  adding  to  our  county  aiul  state 
systems  a  national  sy.stem  tying  in  the  variou-  states 
just  as  efficiently  as  rail  lines  now  do  for  the  bulk  of 
our  transportation. 

Secretary  Houston’s  views  lend  added  importaiae  to 
the  highway  congress  which  will  convene  under  the 
joint  auspices  of  the  American  A.ssociation  of  .'<tate 
Highw'ay  Officials  and  the  Highway  Industries  Associa¬ 
tion  in  Chicago  next  week.  The  subject  will  be  among 
the  other  broad  questions  of  policy  discussed.  The 
meeting,  taking  its  cue  from  Secretary  Houston,  should 
do  much  to  crystallize  the  nation’s  thinking  on  high¬ 
way  work,  particularly  as  to  the  advisability  of  building 
a  national  highway  system. 


The  New  Industrial  Consciousness 

OUT  of  the  chaos  of  building  a  great  war  machine 
there  is  emerging  one  highly  desirable  result,  not 
evident  so  long  as  munitions  of  w’ar  engrossed  the  at¬ 
tention  of  most  industrial  leaders,  but  now  becoming 
evident.  This  is  the  strengthening,  of  our  great  indu.s- 
tries  by  a  closer  relation  of  those  engaged  in  them. 
Heretofore,  with  a  few  exceptions,  fear  of  our  laws 
prohibiting  the  partial  cooperation  within  industries 
which  other  countries  found  most  helpful,  and  ample 
markets  developing  steadily  under  the  existing  methods 
of  business  warfare,  checked  the  development  of  busi¬ 
ness  association  within  the  industries.  Then  the  war¬ 
time  needs  suddenly  changed  the  entire  relations  of  man¬ 
ufacturers  among  themselves.  The  administration  found 
that  many  of  the  things  Congress  had  prohibited  were 
absolutely  essential  for  the  maximum  service  from  the 
railroads,  and  those  prohibitory  laws  fell  on  the  scrap 
heap.  In  order  to  send  munitions  to  Europe  on  General 
Pershing’s  schedule,  the  War  Industries  Board  forgot 
the  Sherman  law  and  all  other  laws,  called  together  the 
representatives  of  each  essential  industry,  and  told  them 
to  work  together  to  increase  their  output.  In  other 
cases,  the  same  procedure  was  followed  to  make  non- 
essential  industries  curtail  their  output,  in  order  that 
materials,  fuel,  labor  and  transportation  might  be  saved 
for  more  essential  purposes. 

The  administration  has  been  knitting  together  the 
members  of  each  great  industrial  group.  They  h.ave 
learned  to  cooperate  for  the  nation’s  benefit  and  to  their 
own  good.  They  are  now  facing  the  great  strain  of  re¬ 
construction,  and  of  their  own  volition  many  of  them 
are  reaching  the  conclusion  that  what  the  admini.stra- 
tion  found  necessary  in  war  the  industries  will  find  help¬ 
ful  in  peace.  The  American  Iron  and  Steel  Institute  and 
the  Portland  Cement  Association  long  ago  proved  their 
industrial  usefulness  to  those  who  came  in  contact  with 
them.  It  required  war  conditions  to  show  to  the  nation 
their  value  in  swinging  great  industries  as  units  into 
the  service  of  the  country. 

Perhaps  the  most  significant  development  of  this  idea 
recently  has  been  in  the  oil  industry.  Fifteen  years  ago 
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thert’  began  a  timorous  groping  toward  some  kind  of 
recoLMiition  of  the  possibility  that  competing  producers 
were  not  necessarily  business  pirates.  Local  associa¬ 
tions  arose  from  time  to  time,  but  it  took  the  w’ar  to 
demonstrate  clearly  that  a  strong  national  oil-producers’ 
asscK'iation  was  necessary  to  coordinate  the  development 
of  I'ur  petroleum  resources  on  a  sound  basis.  The  Na¬ 
tional  Petroleum  War  Service  Committee  will  undoubt¬ 
edly  l)e  succeeded  by  some  organization  adapted  to  nor¬ 
mal  conditions.  Other  industries,  not  so  prominent  but 
of  groat  significance  in  the  nation’s  life,  have  now  the 
same  opportunity  and  the  same  incentive  to  get  together, 
in  order  that  a  united  effort  may  be  made  for  their  wel¬ 
fare,  and  for  the  elimination  of  all  the  waste  of  time, 
energj’  and  money  due  to  independent,  uncoordinated 
endeavor  to  accomplish  reforms  only  successful  when 
comprising  an  entire  industry. 


An  Engineering^  Failure 

WHEN  the  public  is  served  as  it  was  in  the  recent 
moving  of  several  very  heavy  viaduct  girders 
through  the  .streets  of  New  York,  as  reported  in  the 
news  columns  of  Nov.  7  and  discus.sed  in  this  i.ssue 
fp.  1041)  by  an  eye-witness,  the  engineering  pro¬ 
fession  has  little  cause  to  take  pride  in  the  performance. 
Needless  to  say,  the  damage  need  not  have  occurred, 
for  the  art  of  construction  has  ample  means  at  its  com¬ 
mand  to  build  a  simple  viaduct  in  more  conservative 
manner.  That  it  should  not  have  been  allowed  to  oc¬ 
cur  is  no  less  obvious;  certainly  from  the  standpoint 
of  the  public  the  injury  to  property  and  the  accompa¬ 
nying  danger  to  public  security  should  have  been  pre¬ 
vented  at  almost  any  cost. 

Not  only  w’ere  asphalt  pavements,  manhole  structures 
and  tracks  injured,  and  a  large  gas  main  ruptured,  but 
the  risk  of  much  more  serious  damage  was  present  dur¬ 
ing  the  trucking.  These  results  must  be  charged  either 
to  a  serious  lack  of  prevision  or  to  a  faulty  view  of  rel¬ 
ative  costs — weighing  a  saving  in  erection  expense 
against  the  risk  of  damage  and  menace  to  safety  in¬ 
curred  in  trucking  extraordinary  loads  through  the 
streets. 

It  is  clear  that  the  public’s  interest  was  left  unpro¬ 
tected.  Blame  for  this  rests  solely  upon  the  engineer; 
the  contractor’s  part  in  the  matter  may  be  left  out  of 
consideration,  since  his  work  was  in  all  respects  under 
the  direction  of  the  engineer.  Most  remarkable,  per¬ 
haps,  is  the  fact  that  the  engineering  bureau  which  was 
in  charge  of  the  viaduct  construction,  and  therefore 
responsible  for  the  trucking,  the  city’s  Bureau  of  High¬ 
ways,  damaged  public  property  which  was  intrusted  to 
Its  own  care.  A  more  thorough  failure  of  trusteeship 
to  the  community  can  hardly  be  conceived.  But,  even 
apart  from  this  special  relationship  of  trust,  the  engi¬ 
neer’s  disregard  of  the  public  interest  is  a  matter  of 
the  most  serious  concern.  No  obligation  is  more  ur¬ 
gent  than  that  imposed  by  his  duties  to  the  community 
in  which  he  lives. 

Modern  con.struction  is  able  to  meet  most  varied  re¬ 
quirements  as  to  strength,  weight  and  space.  No  branch 
of  the  whole  art  is  as  highly  developed  in  this  regard 
as  steel  construction.  Structures  may  be  built  of 
traight  or  of  curved  members,  of  large  or  of  small 


units.  Columns  and  girders  may  be  constructed  inte¬ 
grally  or  in  .sections  built  together  at  the  place  of  erec¬ 
tion,  without  sacrifice  of  service  qualitie.s.  With  such 
means  at  his  command,  the  .structural  engineer  is  under 
obligations  to  u.se  them  not  only  to  suit  the  technical 
requirements  of  his  .structure  but  also  to  serve  the  in¬ 
terests  of  public  convenience  and  safety.  He  cannot 
plead  the  ju.stification  of  necessity  when  he  plans  to  erect 
in  the  heart  of  a  city  a  structure  of  ponderous  steel 
units  that  create  danger  and  cau.se  destruction  while 
being  moved  to  the  site. 

What  advantage  was  gained  by  avoiding  field  .splices 
in  the  girders  is  not  apparent.  The  method  pursued 
involved  very  great  expense.  Unquestionably  it  was 
more  costly  than  its  alternative,  even  apart  from  the 
matter  of  property  damage.  And  in  addition  it  entailed 
grave  risk  of  causing  interruptions  of  vital  public  serv¬ 
ices.  Yet  it  will  not  produce  a  better  finished  structure. 

Thus,  the  primary  failure  mu.st  be  traced  back  to  the 
design.  Its  source,  no  doubt,  lay  in  lack  of  prevision; 
the  work  w’as  studied  more  with  regard  to  the  structure 
than  to  the  processes  lying  between  the  project  and  it.s 
final  realization.  Similar  lack  of  prevision,  however, 
must  be  charged  again.st  the  engineering  repre.sented  in 
supervision  and  execution,  for  in  each  stage  the  results 
should  have  been  foreseen. 

The  moat  serious  effect  of  the  undertaking,  we  believe, 
is  not  the  material  damage  done — to  the  public — but 
the  harm  done  to  the  engineering  profession  itself.  Cit¬ 
izens  and  taxpayers  noting  the  facts  of  the  case  are 
bound  to  conceive  a  distrust  of  engineering  skill.  They 
may  fairly  conclude  that  the  art  of  construction  has  pro¬ 
gressed  but  little  beyond  that  primitive  stage  when  its 
works  involved  the  expenditure  of  life  as  well  as  money. 
Such  an  operation  as  the  present  one,  therefore,  jeop¬ 
ardizes  the  as.set  of  public  confidence  and  good  will 
which  the  engineering  profession  has  built  up  through 
a  long  history  of  successful  achievement. 


The  Port  Problem  of  the  Future 

VERY  sign  points  to  a  tremendous  future  for  the 
United  States  upon  the  ocean.  The  demands  of  a  world 
starved  of  commodities  for  four  years,  the  establishment 
of  a  shipbuilding  industry  that  cannot  be  allowed  to  die, 
and  the  revived  habit  of  the  sea  which  our  country  lost 
with  the  passing  of  the  clipper  ship  all  call  for  a  mer¬ 
chant  marine  capable  of  winning  it.s  share  of  the  world’s 
free  markets.  How  to  develop  successfully  that  mer¬ 
chant  marine  is  one  of  the  many  problems  of  today. 
The  questions  of  seamen’s  laws.  Government  ownership 
or  subsidy,  efficiency  of  ship  construction  and  operation, 
and  the  design  and  control  of  ports,  all  have  to  be  studied 
and  answered  in  the  next  few  years.  The  problem  of 
the  port  is,  above  all,  one  which  calls  for  engineering 
thought  and  action. 

In  the  restricted  sense  in  which  it  has  been  attacked 
in  the  past,  the  port  problem  is  merely  the  problem  of 
the  terminal.  It  resolves  itself  into  reducing  to  the  low¬ 
est  terms  the  cost  of  getting  goods  off  and  on  a  ship. 
As  in  all  other  forms  of  transportation,  this  cost  forms 
the  major  part  of  the  total  charge  against  the  movement 
of  freight.  So  haphazard  has  been  the  development  of 
the  ports  of  this  country,  so  careless  the  general  attitude 
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toward  foreign  trade,  that  so  far  as  methods  of  handling 
are  concerned  there  is  not  a  major  port  in  the  country 
which  could  not  be  completely  revamped  with  profit. 
Moreover,  whether  it  be  the  result  of  railway  domina¬ 
tion  of  the  water  front,  the  vicissitudes  of  political  con¬ 
trol,  or  the  inevitable  congestion  resulting  from  disor¬ 
dered  development,  port  layout,  too,  is  in  need  of  general 
revision. 

The  various  local  port  authorities  realize  the  situation 
today;  from  nearly  every  city  on  the  Atlantic,  Gulf,  and 
Pacific  coasts  come  reports  of  bond  issues,  port-commis¬ 
sion  studies,  and  actual  construction  work,  all  looking 
toward  the  material  improvement  of  the  port  facilities 
to  meet  the  coming  increase  in  foreign  trade.  It  can 
be  confidently  expected  that  the  new  designs  and  con¬ 
struction  which  will  surely  come  in  the  next  few  years 
will  be  far  in  advance  of  the  existing  facilities.  As  a 
result,  we  may  look  forward  to  a  material  reduction  in 
the  cost  of  transferring  freight  to  and  from  ships. 

Unfortunately,  however,  the  best  mechanical  equip¬ 
ment  or  engineering  design  does  not  itself  attract  busi¬ 
ness,  as  several  of  our  leading  secondary  ports  can  tes¬ 
tify.  In  so  far  as  it  reduces  the  cost  of  transferring 
freight  which  does  come  to  the  port  it  is  an  advantage, 
and  one  on  which  the  local  authorities  can  hardly  spend 
too  much  time  and  effort.  But  the  port  can  no  longer 
be  considered  merely  as  a  mechanical  terminal.  It  must 
be  treated  as  a  link  in  a  grand  transportation  system 
stretching  from  every  store  and  factory  in  this  coun¬ 
try  to  and  from  the  landing  quays  and  docks  of  every 
foreign  port. 

As  such,  its  economical  operation,  with  the  consequent 
reduction  in  cost  of  foreign  trade,  passes  beyond  the 
control  of  local  port  authorities  and  becomes  a  national 
problem.  Here,  then,  is  the  critical  element  in  the  fu¬ 
ture  problem  of  the  port.  How’  are  we  to  have  the  nec- 
es.sary  independence  of  the  port  itself,  that  initiative  of 
construction  and  operation  which  only  local  pride  and 
business  necessity  can  secure,  and  at  the  same  time  pre¬ 
serve  some  Federal  control  over  the  freight  routes 
which  will  give  a  maximum  two-way  cargo  for  the  ship 
and  a  minimum  land  carriage  for  the  ocean-directed 
freight?  With  Government  operation  or  even  control  of 
our  merchant  marine  there  is  inevitably  connected  the 
problem  of  most  efficient  use,  and  that  involves  all  the 
factors  that  are  here  considered. 

So  long  as  war  conditions  prevail,  the  Federal  govern¬ 
ment  through  the  Railroad  Administration  and  the  Ship¬ 
ping  Board  can  exercise  this  control,  and  can  parcel  out 
the  business  to  the  various  ports  on  the  basis  of  what 
they  consider  national  economy,  regardless  of  local 
profits.  As  soon  as  the  war-recovery  period  is  over, 
however,  the  country  will  be  face  to  face  with  the  al¬ 
ternative  of  a  possible  political  control  which  all  Gov¬ 
ernment  direction  invites,  or  local  port  administration 
which  does  not  look  beyond  the  benefits  to  its  own  imr&e- 
diate  district. 

Somewhere  between  the  two  must  lie  the  solution. 
Ocean-carrying  costs  must  be  reduced  to  the  lowest 
limit,  if  the  United  States  is  to  meet  competition.  Local 
business  initiative  should  not  be  limited.  The  day  of 
railroad  dominance  of  our  ports  is  past,  and  the  .scien¬ 
tific  routing  of  freight,  based  on  a  sure  knowledge  of 
the'  origins  and  destinations  of  various  commodities. 
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will  supersede  the  artificial  routing  which  has  ..r^rpiy 
prevailed.  The  opportunities  for  the  pre.sentaL.  n  of 
the  essential  facts  on  which  the  new  order  n.n.t  lie 
built  lie  with  the  combined  engineering  and  b'.siness 
talent  of  the  country. 


Contractors  Undertake  Unification 
of  Construction  Industry 

NIFICATION  of  the  construction  industry  the 
reconstruction  task  undertaken  by  organized  con¬ 
tracting.  Two  weeks  ago,  in  Chicago,  addressing  the 
Associated  General  Contractors  of  America,  Brig.  Gen. 
R.  C.  Marshall,  Jr.,  director  of  war  con.struction  con¬ 
tracts  amounting  to  over  a  billion  and  a  quarter  dollars, 
enjoined  these  duties  upon  the  new  society:  To 

affiliate  employers  and  workmen  in  the  construction 
industry;  to  bring  equal  responsibility  into  the  rela¬ 
tions  between  owner  and  contractor;  to  join  the 
engineer  and  the  contractor  into  a  partnership  of  mutual 
confidence.  Can  organized  contracting  bring  about  these 
results?  The  spirit  of  the  Chicago  convention  answered. 
Yes.  And  we,  knowing  the  contractors  of  the  country, 
heartily  subscribe  to  the  same  belief. 

By  the  mere  fact  that  it  sets  itself  high  ideals  an 
organization  takes  on  strength.  No  higher  ideals  were 
ever  accepted  than  these  of  unifying  the  construction 
industry  of  America.  Schism  has  always  characterized 
this  industry.  The  engineer  has  set  himself  apart 
from  the  contractor,  and  the  owner  has  held  jealous 
guard  against  the  rights  of  both.  Against  all  stood 
labor.  This  is  not  because  workmen  or  contractors  or 
engineers  or  owners  are  naturally  dishonest,  but  because 
they  have  let  their  relations  with  each  other  become 
perverted.  Unification  of  the  construction  industry  is 
primarily  the  problem  of  eliminating  the  evil  from  the 
relations  between  owner,  engineer,  contractor  and  work¬ 
men.  Can  organized  contracting  find  the  common 
denominator  of  the  opposing  factors? 

In  a  typical  speech  John  F.  O’Rourke,  veteran  engi¬ 
neer  and  contractor,  defined  the  contractor  as  “the  man 
who  draws  together  the  materials  and  the  artisanship 
which  create  the  structures  which  the  engineer  draws.’’ 
Incidentally,  this  thought  was  repeated  by  Col.  W.  A. 
Starrett,  chairman  of  the  Committee  on  Emergency 
Construction  of  the  War  Industries  Board,  when  he 
defined  the  contractor  as  a  collective  expert.  As  collec¬ 
tive  experts,  Mr.  O’Rourke  asserted,  contractors  have 
peculiar  talents  for  accomplishing  unification  because, 
besides  having  in  common  with  the  engineer  knowledge 
of  length,  breadth  and  thickness,  they  know  also  ihe 
fourth  dimension  of  cost.  Though  uttered  jocularly, 
this  thought  embraces  profound  truth. 

Mutual  recompense  is  the  common  denominator  of 
the  trinity  of  problems  which  General  Marshall  .set 
organized?  contracting.  Lack  of  vital  concern  for,  if 
not  actual  indifference  to,  mutual  compensation  for  labor 
expended  is  the  cause  of  every  serious  difference  be¬ 
tween  owner,  engineer,  contractor  and  workmen  in  the 
construction  industry.  Our  war  construction  has  taught 
this  lesson  thoroughly.  No  such  construction  task  as 
has  been  performed  for  war  in  the  past  eighteen  months 
could  have  been  accomplished  with  so  little  friction  be¬ 
tween  the  traditional  enemies  in  the  construction  in- 
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dustry.  had  not  a  contractual  relationship  which  assured 
mutual  recompense  been  established  at  the  outset. 

Organized  contracting  can  unify  the  construction 
indu'tr>'.  Every  delegate  of  the  Associated  General 
Contractors  of  America  left  the  convention  hall  in 
Chicago  convinced  of  this  fact.  Every  delegate  left 
with  the  knowledge  that  assured  mutual  recompense 
for  labor  expended  was  the  common  denominator  of 
the  factors  of  the  problem.  If  contractors  will  rally 
to  this  standard,  set  high  at  the  Chicago  convention, 
we  shall  before  long  look  back  on  that  meeting  as  a 
milestone  in  the  progress  of  the  construction  industry. 

The  Most  Hopeful  Experiment  in  the 
Settlement  of  Irrigated  Lands 

For  years  our  arid  states  and  the  Federal  Government 
have  been  grappling  with  the  problem  of  failures  on 
irrigation  projects.  In  many  cases  unscrupulous  or  in¬ 
competent  promoters  were  at  fault.  But  even  on  the 
Government's  own  work,  where  there  is  no  suspicion 
of  improper  methods,  there  have  been  lamentable  fail¬ 
ures.  There  has  been  much  investigation,  and  the  er¬ 
rors  are  now  pretty  well  known.  It  has  remained,  how¬ 
ever,  for  the  State  of  California  to  put  in  hand  the  first 
experiment  in  this  country  which  strikes  at  the  roots 
of  the  evil.  That  experiment,  the  most  hopeful  thing 
agriculturally  that  has  been  done  in  the  United  States 
in  many  a  year,  is  described  in  an  article  on  p.  1014 
of  this  issue.  Aside  from  its  bearing  on  problems  that 
have  long  been  with  us,  it  is  pertinent  today  for  the 
possibilities  it  shows  of  land  settlement  in  the  recon¬ 
struction  period. 

Briefly,  the  chief  evils  in  our  pa.st  methods  of  irri- 
gated-land  settlement  have  been  the  admission  of  plainly 
unqualified  settlers  to  the  projects,  and  the  failure  to 
give  them,  on  private  projects,  any  disinterested  or  ex¬ 
pert  advice.  In  the  admission  of  unqualified  settlers  the 
public  projects  have  been  quite  as  much  at  fault  as  those 
under  private  control.  California’s  approach  to  the 
problem  has  been,  first,  to  insist  that  plainly  disquali¬ 
fied  applicants  be  rejected,  and  second,  to  afford  the  set¬ 
tler,  both  before  taking  land  and  after  entering  upon  it, 
every  assistance  that  expert  agencies  of  the  state  and 
Federal  Governments  are  able  to  furnish. 

In  rejecting  those  evidently  unfitted,  the  California 
Land  Settlement  Board  has  done  what  other  Government 
agencies  have  declared  to  be  impossible — discriminate 
among  citizens  in  the  apportionment  of  the  Govern¬ 
ment’s  bounty.  The  fear  has  been  that  political  pres¬ 
sure  would  be  brought  to  bear,  or  that  the  disgruntled 
would  disparage  the  management  and  wreck  the  enter¬ 
prise.  The  California  board  has  stood  solidly  on  the 
ground  that  the  admission  of  the  disqualified  was  an 
injustice  to  them  and,  on  account  of  the  economic  waste, 
to  the  state  itself.  Such  is  the  confidence  reposed  in 
the  board  that  there  has  been  no  criticism  of  its  selec¬ 
tive  work.  When  we  hark  back  to  the  selective  princi¬ 
ple  at  the  base  of  our  civil-service  law,  we  wonder  why 
this  precedent  was  not  sufficient  to  give  courage,  before 
this  experiment,  for  the  application  of  the  principle  to 
land  settlement. 

It  must  not  be  thought  that  any  board  can  pick  pros¬ 
pective  successes  in  100  per  cent,  of  the  cases.  There 


will  probably  be  some  failures,  no  matter  how  careful 
the  scrutiny.  The  percentage  of  these,  however,  will 
be  very  greatly  reduced  by  the  expert  counsel  placed  at 
the  disposal  of  the  settlers. 

The  second  great  feature  of  the  experiment  is  the 
utilization  for  the  benefit  of  the  settler  of  all  the  avail¬ 
able  and  qualified  expert  agencies.  The  Reclamation 
Service  has  done  much  in  the  wjiy  of  community  organ¬ 
ization,  but  its  work  has  started  only  after  the  settler 
has  come  on  the  project,  and  even  then  is  not  as  com¬ 
plete  as  in  the  Durham  effort.  California  calls  in  its 
experts  at  the  very  start,  when  the  land  is  subdivided 
and  valued.  The  settler  knows  exactly  what  he  is  buy¬ 
ing,  and  the  values  are  fixed  with  all  factors  in  mind. 
How  w'ell  the  valuation  work  has  been  done  is  shown 
by  the  applications  for  the  second  allotment  at  Dur¬ 
ham.  Every  tract  was  first  choice  of  at  least  one  appli¬ 
cant.  In  other  words,  taking  into  consideration  the  kind 
of  soil,  the  distance  from  the  village,  the  lay  of  the 
land,  price,  etc.,  every  tract  appealed  to  someone  as  the 
most  desirable.  Such  conduct  of  its  work  gives  prom¬ 
ise  of  a  strong  hold  by  the  Land  Settlement  Board  on 
the  confidence  of  California’s  agricultural  interests. 

There  are  additional  merits  of  the  scheme — the  elim¬ 
ination  of  exorbitant  commissions,  the  loaning  of 
money  for  improvements,  etc. — all  interesting  and  im¬ 
portant,  but  comment  need  not  be  made  on  them  here. 

Two  other  aspects  of  the  experiment,  however,  should 
not  be  overlooked.  At  the  minute  we  are  deeply  con¬ 
cerned  with  the  problem  of  giving  our  returned  soldiers 
as  large  an  opportunity  as  possible.  Many  are  to  be 
re-inducted  into  industry.  Some  will  prefer  the  farm, 
and  to  these  the  nation,  either  alone  or  in  cooperation 
with  the  states,  should  offer  an  opportunity  for  becom¬ 
ing  independent.  It  still  holds  true  that  an  agricultural 
community  composed  of  strong,  independent  men  is  the 
backbone  of  any  nation.  The  California  development 
points  the  way  for  assisting  the.se  men.  Something 
more  will  have  to  be  added  in  the  way  of  financing,  but 
this  could  readily  be  supplied  by  paying  the  men  for 
their  work  in  developing  the  irrigated  units  and  adding 
this  cost  to  the  lands  the  same  men  buy  later. 

The  other  aspect  is  that  in  this  time  of  mental  fluid¬ 
ity,  when  a  sense  of  re.sponsibility  to  the  nation  still 
rests  in  the  hearts  of  all  classes,  we  can,  even  in  the 
Eastern  states,  by  proper  leadership,  show  what  can 
be  accomplished  by  agricultural  cooperation  and  the 
assistance  of  expert  agricultural  agencies.  There  is 
not  a  state  in  the  Union  which  cannot  find  undeveloped 
tracts  of  land  and  corresponding  numbers  among  the 
returned  soldiers  who  would  be  glad  to  take  them  up  if 
a  proper  system  of  financing  could  be  arranged.  A  boy 
from  the  Eastern  states  will  not  look  with  enthusiasm 
upon  a  transfer  to  the  arid  West.  Some  few  venture¬ 
some  ones  may  want  the  novelty  of  pioneering  in  a  new 
country,  but  most  of  them  will  prefer  to  remain  in  fa¬ 
miliar  surroundings.  The  national  interest  would  be 
served  by  Congressional  appropriations  which,  in  coop¬ 
eration  with  the  states,  would  start  a  new  era  of  land 
settlement  in  the  Eastern  states. 

In  all  of  these  directions  the  California  experiment 
shows  a  hopeful  way.  Its  interest  transcends  the  boun¬ 
dary  of  that  state;  its  lessons  are  a  contribution  to  the 
solution  of  a  national  problem. 
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Developing  Irrigated  Land  with  Selected  Settlers 

In  California  Experiment,  Real  Estate  Sharks  Have  Been  Eliminated  and 
Expert  Agencies  Called  in  To  Help  Sales  Problems 


IT  HAS  been  recognized  during  the  past  five  years  that 
the  greatest  problems  in  the  development  of  irrigated 
lands  are  not  technical,  but  human.  On  recent  private 
projects  effort  has  been  expended  almost  entirely  on 
building  the  works  and  selling  the  lands  to  anyone  who 
had  the  price,  the  developer  trying  to  “get  from  under” 
as  rapidly  as  possible.  In  many  places  the  methods  of 
selling  were  unscrupulous,  the  commissions  absorbed  a 
large  part  of  the  purchase  price,  and  the  settler  was 
left  with  worthless  land  or  inadequate  works.  On  pub¬ 
ic  projects  the  unscrupulous  features  were  removed,  but 
care  was  not  exercised  to  exclude  those  who  plainly 
lacked  the  qualities  necessary  for  success. 

California  has  taken  the  first  step  in  the  United 
States  in  the  adoption  of  an  intelligent  settlement 
policy.  Its  work  has  progressed  far  enough  to  give  an 
indication  of  results — and  the  results  are  excellent  and 
encouraging.  Briefly  stated,  the  aim  of  the  experiment 
is  to  give  deserving  and  qualified  persons  assistance  in 
acquiring  small,  improved  farms,  and  to  demonstrate 
the  value  of  adequate  capital  and  organized  direction 
in  subdividing  and  preparing  agricultural  land  for  set¬ 
tlement.  The  method  of  selecting  the  settlers,  rejecting 
the  obviously  unfit,  is  the  most  interesting  feature  of 
the  whole  experiment. 

Inception  of  Plan — The  experiment  was  inaugurated 
because  a  study,  made  by  direction  of  the  California 
legislature,  of  the  conditions  of  settlers  in  colonies  in¬ 
augurated  by  private  enterprise,  showed  the  heavy  loss 
which  individuals  had  sustained  through  the  methods  in 


AI.K.VLFA  SEEDED  BY  LAND  BOARD  BEFORE  T.AND  WAS 
SOLD  .MAKES  FARM  PRODlTCTIVld  THE  FIRST  YEAR 


vogue.  It  .showed  that  the  colonization  companies  had 
made  no  study  of  the  kind  of  agriculture  suited  to  a 
particular  locality,  and  no  effort  to  determine  the  capital 
the  settler  must  have  or  the  conditions  essential  to  his 
success.  In  every  CAse  the  time  allowed  for  payment 


was  too  .short;  the  settler  that  could  make  tl'o  nitial 
payment  was  accepted,  regardless  of  the  condi  n  in 
which  it  left  him.  This  report  made  it  appan  -  that 
private  land  settlement  was  a  failure,  that  this  f.iilure 
was  not  due  to  lack  of  resources,  and  that  it  cou’  i  have 
been  prevented  had  the  projects  been  under  competent 
direction  and  if  the  settlers  had  received  expert  ami  dis- 
interested  advice. 

Pursuant  to  the  recommendations  of  the  committee 
which  made  the  study,  composed  of  Dr.  Elwood  .Mead, 
director  of  rural  institutions  in  the  University  of  Cali¬ 
fornia,  chairman;  Mortimer  Fleishhacker,  president  of 
the  Anglo-California  Trust  Co.;  David  H.  Barrows, 
professor  of  political  science  in  the  University  of  Cali¬ 
fornia;  Harris  Weinstock,  a  merchant  of  Sacramento, 
and  Chester  A.  Rowe,  editor  of  the  Fresno  Repubiirav. 
the  legislature  in  1917  passed  the  Land  Settlement  Act, 
providing  funds  for  the  purchase  of  lands  and  their  de¬ 
velopment  and  disposal  to  settlers  under  the  direction 
of  a  State  Land  Settlement  Board,  created  by  the  act. 
The  sum  of  $260,000  was  placed  at  the  disposal  of  the 
board  as  a  loan,  all  of  the  moneys  to  be  repaid  to  the 
state  in  50  years,  the  board  to  pay  the  state  treasury 
4%  interest  on  such  of  the  funds  as  was  u.sed.  The 
board  appointed  consisted  of  Dr.  Mead,  as  chairman, 
ex-Senator  Frank  P.  Flint,  a  lawyer;  W.  B.  Langdon,  a 
judge;  Mortimer  Fleishhacker,  a  banker,  and  P.  F. 
Coggswell,  a  farmer. 

The  Durham  Tract 

Some  40  tracts  of  land  were  offered  to  the  board,  and 
after  competent  examination  two  tracts  at  Durham 
(near  Chico),  in  the  Sacramento  Valley,  were  selected 
as  the  most  satisfactory  for  initial  development.  The 
tracts  totaled  6219  acres,  were  partly  under  cultivation, 
and  had  water  rights  on  Butte  Creek.  Ditches,  of  a 
more  or  less  satisfactory  sort,  had  been  dug  to  parts  of 
the  land.  There  were  no  farmsteads.  The  terms  of 
purchase  by  the  land  board  permit  of  payment  for  the 
property  in  20  years.  Under  such  conditions  of  pur¬ 
chase  the  board  can  acquire  a  considerable  area  of  land 
with  the  available  funds,  and  still  have  sufficient  mone.v 
for  the  building  of  the  necessary  irrigation  structures, 
for  loans  to  settlers,  etc.  The  cost  of  the  land  to  the 
board  was  $100  per  acre. 

Before  purchasing  the  tracts,  the  board  settled  a  wa¬ 
ter-right  litigation  of  five  years’  standing  on  Butte 
Creek,  by  inducing  all  the  helpers  of  rights  to  agree  as 
to  their  respective  interests,  and  have  this  entered  as  a 
decree  by  the  court.  Once  the  land  was  purcha.sed,  the 
procedure  of  the  board  was  to  call  to  its  aid  everj'  es¬ 
tablished  agency  that  could  render  expert  assistance 
The  sanitary  experts  of  the  university  reported  that 
the  irrigation  of  the  land  might  cause  malarial  troubles 
if  the  mosquito  were  not  eliminated,  and  the  county 
supervisors  therefore  created  a  mosquito-abatement  dis¬ 
trict  embracing  not  only  these  lands  but  a  large  sur¬ 
rounding  area.  The  statistical  expert  of  the  Prudential 
Insurance  Co.,  in  a  recent  address  in  San  Francisco,  .said 
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that  the  preliminary  arrangements  to  insure  the  health 
of  this  settlement  were  the  most  enlightened  and  effi¬ 
cient  of  which  he  had  any  knowledge  in  this  or  in  any 
other  country.  The  soils  experts  of  the  Agricultural 
(’ollege  of  the  University  of  California  made  a  soil 
map  which  was  used  in  the  subdivision  of  the  land  and 
the  determination  of  the  sizes  and  value  of  farms.  The 
professors  of  animal  husbandry  and  agronomy  helped 
work  out  the  kind  of  agriculture  beat  suited  to  the 
locality.  The  drainage  and  irrigation  scheme  was  pre¬ 
pared  by  the  engineers  of  the  Office  of  Public  Roads  and 
Rural  Engineering  of  the  Federal  Department  of  Agri¬ 
culture,  and  the  designs  for  houses  and  farm  buildings 
were  made  in  a  large  measure  by  the  architectural  bu¬ 
reau  of  the  California  State  Engineer’s  office.  In  other 
words,  agencies  created  by  the  state  and  paid  by  the 
state  and  Federal  governments  were  given  an  oppor¬ 
tunity  to  use  their  knowledge  and  experience  in  con¬ 
structive  planning,  and  as  a  result  the  farmers  of  the 
community  have  the  benefit  of  this  cumulative  knowl¬ 
edge  and  experience. 

In  making  the  soil  map,  samples  were  taken  at  such 
intervals  as  was  necessary  to  make  an  accurate  map  of 
the  whole  area.  With  this  in  hand  the  sizes  of  the  farms 
were  determined  so  as  to  give  considerable  choice  to  in¬ 
tending  settlers,  keeping  each  farm  within  such  limits 
that  one  family  with  one  farm-hand  could  take  care  of 
it.  As  a  consequence,  the  farms  with  the  richer  land 
are  the  smaller,  while  the  poorer  lands  were  laid  out  in 
rather  large  units,  running  as  high  as  160  acres.  In 
some  cases  a  tract  of  this  poorer  land  went  with  a  small 
tract — say  15  or  20  acres — of  the  rich  land,  the  two 
tracts  sometimes  not  being  contiguous.  The  units  hav¬ 
ing  rich  land  only  ran  from  30  to  50  acres. 

Financial  Features — The  prices  per  acre  were  fixed 
with  due  consideration  to  all  influencing  factors,  such  as 
character  of  soil,  roughness,  accessibility,  etc.  The 
character  of  the  soil  caused  the  chief  variation  in  price, 
the  survey  disclosing  the  fact  that  practically  no  two 
tracts  were  exactly  alike.  The  prices  in  the  first  settle¬ 
ment  varied  from  $60  to  $235  per  acre,  and  the  total 
price  of  units  from  $3600  to  $13,600.  The  average  sell¬ 
ing  price  was  $150  per  acre,  this  increase  over  the  pur¬ 
chase  price  being  made  to  cover  the  overhead  expenses, 
the  irrigation  improvements,  etc.  The  terms  of  pur- 
cha-^e  were,  5%  down  and  5%  each  year  on  the  principal 
until  paid,  with  5%  interest  on  the  unpaid  balance.  In 
other  words,  the  settler  pays  out  in  20  years.  In  order 
to  remove  the  heavy  burden  of  the  higher  interest 
amount  in  the  earlier  years,  the  payments  are  scaled 
dowTi  as  to  payment  on  principal,  so  that  the  semi¬ 
annual  payments  are  the  same  throughout  the  period. 

Where  there  were  improvements  on  the  property,  the 
settler  had  to  pay  40%  of  the  value,  the  balance  to  be 
paid  in  installments  extending  over  20  years.  On  both 
land  and  improvements  settlers  might  make  a  larger 
initial  payment,  or  might  pay  off  more  than  one  in¬ 
stallment  on  any  interest  date  after  five  years. 

In  the  first  tract  to  be  opened  there  were  63  farms  and 
21  farm  laborers’  allotments,  the  latter  consisting  of 
home  plots  of  either  1|  or  2  acres  each.  All  were  taken 
up,  and  the  applications  outnumbered  the  units  avail¬ 
able.  The  farm  workers’  allotments  sold  for  $400  each. 
The  object  of  these  farm-laborers’  plots  is  to  furnish 


satisfactory  living  conditions  for  farm  laborers  and 
their  families,  and  thus  encourage  them  to  stay  in  the 
country.  Moreover,  these  men  were  selected  because 
they  were  sober,  clean-living  men,  good  and  skilled 
workers  who  would,  with  their  families,  form  a  con¬ 
genial  element  in  the  community  life  as  well  as  provide 
needed  help  in  its  agriculture. 

Selection  of  Settlers 

The  method  of  selection  of  the  settlers  is  the  most 
interesting  feature  of  the  whole  experiment.  In  the 
past,  private  enterprises  were  not  concerned  with  the 
qualifications  or  condition  of  the  .settler  other  than  his 
ability  to  pay  for  his  purchase,  while  the  managers  of 
public  enterprises  feared  the  disrupting  influence  of 
charges  of  favoritism  that  might  be  made  by  dis¬ 
gruntled  rejected  applicants.  The  board,  however,  took 
the  position  that  it  was  an  inju.stice  to  the  individual 
and  to  the  state  to  admit  to  the  project  men  whose 
records,  character  or  conditions  indicated  likelihood  of 
failure. 

Therefore,  the  procedure  was  adopted  of  following 
the  careful  examination  of  the  applicant’s  record  with  a 
personal  interview.  Those  thought  best  qualified,  all 
factors  being  considered,  were  selected,  and  those  re¬ 
jected  were  told  plainly  the  reasons  for  the  failure  of 
the  board  to  allot  units  to  them.  Such  was  the  confi¬ 
dence  in  the  board’s  fairness  that  no  complaints  have 
been  registered  and  no  political  pressure  has  been 
brought  to  bear. 

Besides  taking  into  consideration  the  settler’s  prac¬ 
tical  knowledge,  industry  and  character,  to  which  great 
weight  were  given,  the  board  required  that  the  settler 
should  have  a  minimum  capital  of  $1500  or  the  equiva¬ 
lent  in  implements  and  livestock.  Twenty-five  hundred 
to  three  thousand  dollars  was  considered  a  better  sum 
for  an  allotment  of  40  acres  or  over.  There  was  no 
maximum  limit  set  on  the  money  a  settler  might  have, 
but  the  law  required  that  he  must  not  be  the  holder  of 
agricultural  lands  elsewhere  to  the  value  of  $15,000,  or 
that  by  this  purchase  his  land  holdings  should  not  be 
made  to  exceed  $15,000  in  value.  As  a  matter  of  fact, 
the  settlers  on  the  first  allotment  at  Durham  had  an 
average  of  $3000  in  cash  and  $7000  in  total  as.sets. 

The  farm  laborers’  allotments  could  be  taken  up  by 
men  of  experience,  industry  and  character  without  cap¬ 
ital  qualification  other  than  the  amount  of  the  initial 
payment,  $20.  There  were  many  applications  for  these 
allotments  from  city  folk  and  other  inexperienced  per¬ 
sons,  but  in  all  cases  the  allotments  were  assigned  to 
experienced,  capable  laborers.  These,  in  the  first  set¬ 
tlement,  included  five  carpenters,  two  market  gardeners 
and  a  shoemaker. 

A  residenvce  qualification  is  fixed  for  the  settlers,  as 
well  as  restrictions  with  reference  to  the  sale  or  mort¬ 
gaging  of  the  lands.  An  applicant  must  enter  upon 
actual  residence  within  six  months,  and  must  continue 
to  reside  on  the  farm  for  at  least  eight  months  in  each 
calendar  year  for  at  least  1 0  years  from  the  date  of  ap¬ 
proval  of  his  application,  unless  prevented  by  illness,  or 
he  presents  some  other  reason  satisfactory  to  the  board. 
Moreover,  no  allotment  may  be  transferred,  assigned, 
mortgaged  or  sublet  in  whole  or  in  part  within  five 
years  after  the  date  of  sale  without  the  consent  of  the 
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hoard,  ^iven  in  writing.  At 
•  he  expiration  of  five  years, 
if  all  the  conditions  of  the 
contract  have  been  complied 
with,  the  purchaser  may,  with 
the  written  consent  of  the 
board,  dispose  of  or  mortgage 
the  property.  In  the  event  of 
the  failure  of  the  settler  to 
comply  with  any  of  the  terms 
of  his  contract,  the  board  shall 
have  the  right  to  cancel  the 
contract,  and  all  the  pay¬ 
ments  made  thereon  shall 
be  deemed  rental  paid  for 
the  occupancy. 

Assistance  to  Settlers — Ow¬ 
ing  to  the  amount  of  detail 
involved  in  organization,  in 
selecting  the  land,  taking 
title,  etc.,  following  upon 
the  passage  of  the  act,  it 
was  not  possible  to  throw  the  first  lands  open  to  set¬ 
tlement  until  June  of  this  year.  In  order  not  to  lose 
a  sea.'jon  therefore,  the  board  leveled,  plowed  and 
seeded  as  much  of  the  land  as  possible.  Settlers  might 
buy  these  crops  or  not,  as  they  wished.  Most  of  the 
new  owners  bought  the  crops,  paying  the  land  board  the 
cost,  of  preparation  and  seeding,  and  managed  to  clear 
from  those  crops  from  $.300  to  $1400  per  unit.  The 
land  board,  from  crops  not  taken,  netted  $2000. 

Immediately  upon  taking  title,  each  applicant  had  an 
opportunity  to  confer  with  a  representative  of  the  de¬ 
partment  of  farmstead  engineering,  created  by  the 
board,  as  to  the  layout  of  his  farm,  the  location  of  the 
farmstead  and  the  design  of  the  buildings.  As  a  result, 
the  department  has  made  a  farmstead  and  field  layout 
for  each  unit.  The  barns  are  of  uniform  design  but 
varying  s'ze,  but  the  houses  differ  in  accordance  with 
the  requirements  and  tastes  of  the  owners.  Under  the 
law,  the  state  may  loan  $3000  to  a  settler,  but  not  in 
excess  of  60 '■f  of  the  value  of  the  improvements  or  other 
security.  Probably  one-third  of  the  settlers  will  apply 
lor  building  loans,  the  others  having  sufficient  capital 
to  take  care  of  their  own  building  improvements.  Even 
where  they  have  sufficient  capital  without  recourse  to 
loans,  the  buildings  are  being  erected  for  them  under 
contract  by  the  land  board  which  is  buying  all  of  the 
building  material  at  wholesale,  thus  reducing  the  cost 
to  the  settlers.  All  loans  carry  5%  interest.  The  re¬ 
payment  of  building  loans  may  be  spread  over  as  many 
as  20  years,  but  loans  on  live.stock  and  implements  must 
be  repaid  in  five  years. 

In  contrast  with  the  liberal  terms  allowed  by  the 
land  b<;ard.  it  should  be  noted  that  throughout  the  West 
banks  charge  as  high  as  9''o  on  crop  and  stock  mort¬ 
gages.  and  farmers  frequently  pay  12%  for  short-time 
loans,  and  often  cannot  borrow  money  on  any  terms. 

Cooperative  Efforts — A  constitution  and  bylaws  of 
a  cooperative  stock  breeders’  association,  based  on  those 
of  Denmark  and  Wisconsin,  was  prepared  by  the  board, 
and  all  settlers  who  intended  to  become  stock  raisers 
were  required  to  become  members  of  this  association 
and  to  conform  to  its  requirements.  One  of  these  con¬ 


ditions  was  that  nothing  but  pure-bred  animals  should 
be  used  in  the  .settlement,  and  that  the  sires  should 
be  mainly  owned  by  the  association  rather  than  by  in¬ 
dividuals.  There  was  to  be  one  breed  of  dairy  cattle, 
one  breed  of  beef  cattle,  one  breed  of  hogs  and  two 
breeds  of  sheep.  Holsteins  have  been  adopted  as  the 
dairy  breed.  Shorthorns  as  the  beef  breed,  Diiroc 
Jerseys  as  the  breed  of  hogs,  and  Rambouillet  and  Rom¬ 
ney  Marsh  as  the  breeds  of  sheep.  The  settlers  promptly 
organized  and  elected  Prof.  G.  H.  True,  professor  of 
animal  husbandry  in  the  university,  as  the  head  of  their 
executive  committee,  and  appointed  a  buying  committee 
of  three.  That  committee  has  secured  one  bull  of  un- 
surpas.sed  breeding  at  one-half  of  the  price  that  would 
have  been  paid  if  he  had  been  bought  under  ordinary 
commercial  conditions,  and  Fred  Kiesel,  a  banker  of 
Sacramento,  has  given  the  settlement  the  pick  of  the 
yearling  bulls  from  his  fine  Holstein  herd.  Several  of 
the  settlers  have  bought  cows  from  one  of  the  noted 
herds  in  the  state  having  unusually  high  milking  rec¬ 
ords.  They  have  bought  as  a  community  the  breedinp 
herd  of  a  noted  breeder  of  Duroc  Jerseys,  the  herd 
being  sold  on  the  owner’s  death  by  the  administrator. 

CodPERATiON  In  Other  Lines 

Such  has  been  the  general  confidence  in  the  live.stock 
association  that  it  has  already  been  turned  into  a  gen¬ 
eral  cooperative  association,  and  has  bought  for  the  com¬ 
munity  seed  potatoes  for  next  spring,  alfalfa  seed,  lime, 
fencing,  and  numerous  other  farm  materials.  The  .start 
that  the  settlement  has  already  made  gives  assurance 
that  it  is  soon  to  have  a  reputation  for  pure-bred  ani¬ 
mals,  and  can  sell  livestock  on  its  pedigree  value  and 
greatly  increa.se  the  farmer’s  income.  Every  animal 
that  enters  the  settlement  is  tested  for  tuberculosis,  and 
the  hogs  are  protected  from  cholera  by  inoculation. 

In  order  to  get  agreement  on  these  matters,  the  old- 
style  town  meeting  has  been  revived,  and  has  created 
a  fine  community  spirit  in  the  settlement. 

It  is  the  ambition  of  the  land  board  that  there  may  be 
established  at  Durham  or  on  the  settlement  land.<  a 
training  school  in  agriculture.  There  will  be  between 


is  further  important  to  note  that  all  of  the  administra¬ 
tive  expenses  involved  in  buyinp:,  valuing,  laying  out 
and  disposing  of  the  first  lot  of  units  was  only  $5918. 
Had  the  scheme  been  privately  developed,  the  selling 
commissions  alone  would  have  approximated  $75,000. 
In  other  words,  the  settlers  are  getting  their  land  at 
cost,  know’  in  advance  through  careful  soil  surveys  the 
exact  character  of  the  lands  they  are  purchasing,  and 
have  the  best  advice  available,  all  without  paying  tribute 
to  the  real-estate  shark,  who  has  in  the  past  exacted 
high  commissions  and  has  not  given  them  any  assistance 
or  any  guarantee  as  to  the  character  of  the  soil. 

Some  notion  also  of  the  impression  the  experiment 
has  made  in  California  is  evidenced  by  the  fact  that 
a  syndicate  of  bankers  holding  some  70,000  acres  of 
land,  which  was  offered  to  the  board  when  the  land 
settlement  scheme  was  first  proposed,  have  again  come 
to  the  board  with  their  property,  offering  not  only  to 
sell  it  to  the  state  on  20-year  terms,  but  in  addition  to 
loan  the  land  board  funds  for  aiding  settlers  to  de- 


400  a’  I  aOO  children  in  the  settlement,  and  the  farms 
will  fiiiiiish  them  with  opportunity  for  observation  and 
4u(l'.  to  supplement  the  work  done  on  the  school 
jrroiHid'.  Twenty-two  acres  of  a  beautiful  old  grove 
have  boon  set  aside  for  community  purposes.  On  this 
uill  soon  be  built  a  social  hall  that  will  be  a  center  for 
rwrcation  as  well  as  more  serious  gatherings. 

The  Second  Tract 

Applications  for  lands  in  the  second  tract  purchased 
were  c  losed  Nov.  20.  In  order  to  have  these  lands  made 
ready  for  settlers  the  board  purchased  a  70-hp.  cater¬ 
pillar  traction  engine  and  two  platform  plows,  and  has 
hired  another  7-hp.  tractor  to  cultivate  the  land  for  the 
.settlers.  It  was  only  in  this  way  that  the  land  could 
be  made  ready  for  seeding  at  the  proper  time,  because 
of  the  dryness  of  last  summer.  The  settlers  could  not 
have  afforded  the  tractors,  and  horses  or  tractors  of 
ordinary  size  were  wholly  inadequate.  The  ability  to 
Iiring  to  community  development  ample  financial  assist¬ 
ance  will  give  to  this  new  community  an  income  from 
the  farms  twelve  months  earlier  than  it  could  other¬ 
wise  have  been  obtained,  and  will  mean  an  addition  to 
the  grain  crop  of  the  state  of  the  produce  of  not  less 
than  1000  acres. 

There  are  31  farms  and  five  farm  laborers’  allotments 
in  the  second  unit.  As  in  the  first  instance,  all  the 
farms  were  applied  for,  but  in  this  second  settlement 
^omething  unusual  occurred.  Every  farm  in  the  settle¬ 
ment  was  the  first  choice  of  some  applicant.  This  is  a 
high  testimonial  to  the  judgment  of  those  who  valued 
the  farms.  The  price  of  the  land  in  the  different  units 
varied  from  $48  to  $235  an  acre,  the  endeavor  being  to 
make  them  all  equally  attractive,  balancing  all  factors 
>-  -and  the  effort  has  succeeded.  The  results  here  were 
better  than  in  the  first  settlement,  because  in  that  some 
of  the  plots  were  neglected,  while  there  were  10  to  14 
applicants,  in  portions  of  the  second,  for  each  farm.  In 
the  second  settlement  there  are  certain  farms  that  are 
attractive,  from  location  or  appearance,  that  were  ap¬ 
plied  for  by  a  large  number,  but  every  farm  w'as  the 
first  choice  of  some  individual. 

The  fact  that  these  farms  on  a  single  area  vary  from 
$48  to  five  times  that  sum  per  acre  shows  how  un¬ 
scientific  and  unfair  is  the  Government  practice  of  mak¬ 
ing  no  discrimination  in  the  conditions  on  which  farms 
on  the  public  domain  are  obtained.  This  shows  especi¬ 
ally  in  irrigated  sections.  One  homestead  on  the  public 
domain  may  be  worth  five  times  as  much  as  another,  be¬ 
cause  the  one  of  uneven  surface  will  cost  five  times  as 
much  to  level  as  the  one  made  ready  by  nature  for  the 
plow  and  irrigation  ditch — yet  the  Government  makes 
no  distinction  between  them,  thereby  perpetrating  great 
economic  injustice.  This  example  of  Durham  ought  to 
lead  to  a  reform  in  the  Federal  land  settlement  laws. 

Financial  Status  of  Project 

H  is  interesting  to  examine  the  balance  sheet  of  the 
Slate  Land  Settlement  Board  at  the  end  of  its  first 
yar  of  operation,  June  30,  1918.  Up  to  that  time  the 
I  ard  had  drawn  from  the  state  treasury  $196,000,  and 
''  h  the  net  value  of  the  liens  held  by  it  on  property 
d'  loosed  of  to  settlers — less,  of  course,  its  indebtedness 
■cr  land  purchases— showed  a  surplus  of  $176,000.  It 


FARM  HOUSE  ON  ONE  OF  THE  DURHAM  ALLOTMENTS 


velop  the  property.  The  land  board,  being  favorably 
impressed  with  the  tract,  consented  to  reconsider  it, 
but  suggested  that,  instead  of  the  haggling  customary 
in  land  deals,  the  land  board  appoint  a  committee  of 
three  recognized  experts^ — men  who  would  command  the 
confidence  of  the  entire  agricultural  community  of  Cali¬ 
fornia — to  value  the  lands.  This  the  owners  agreed  to. 
The  three  men  selected  could  not  agree  on  a  report, 
though  each  one,  separately  and  individually,  and  for 
a  set  of  reasons  all  his  own,  had  arrived  at  the  same 
figure  as  to  the  value  of  the  property.  It  was  stipulated, 
when  the  suggestion  was  made  by  the  land  board,  that 
neither  party  bind  itself  to  the  figure  that  would  be  de¬ 
termined  upon  by  the  experts,  but  that  their  report 
would  furnish  a  basis  of  confidence  for  the  prospective 
settlers  if  the  state  should  take  the  lands.  The  owners 
had  held  the  land  at  a  figure  somewhat  higher  than  that 
determined  by  the  committee  of  experts,  but  upon  re¬ 
ceipt  of  the  three  individual  reports  modified  their  offer 
to  the  state  and  accepted  the  experts’  figures.  Though 
the  deal  has  not  been  closed,  there  is  good  reason  to  ex¬ 
pect  that  the  proposition  will  be  accepted  and  that 
the  land  board  will  proceed  to  develop  this  larger  prop- 
ery. 

The  California  experiment,  then,  seems  largely*  to 
have  passed  the  experimental  stage.  It  is  true  that  the 
.settlers  have  not  paid  out  and  that  the  scheme  is  only 
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in  its  first  year.  But  the  project  is  settled  by  exper¬ 
ienced  farmers  and  men  of  character  who  have  sufficient 
financial  resources  to  work  through  the  development 
period.  In  addition,  the  scheme  has  been  started  on 
such  intelligent  lines  that  the  land  board  has  won  the 
confidence  of  the  settlers  and  of  the  people  of  California. 

Problems  Before  the  Civil  Engineers’ 
Society 

Three  Alternative  Plans  of  Organization  and  Their 
Logical  Results  are  Discussed — More  Rep¬ 
resentative  Form  Inevitable 
By  Gardner  S.  Williams 

Ann  Arbor,  Mich. 

The  development  committee  of  the  American  Society 
of  Civil  Engineers  met  at  the  rooms  of  the  Western 
Society  in  Chicago,  Nov.  14,  and  spent  three  days  in  de¬ 
liberation,  adjourning  to  assemble  in  New  York  during 
the  week  of  the  annual  meeting  of  the  society.  Of  a 
total  membership  of  29,  twenty-six  members  were  in 
attendance,  representing  17  states  and  23  localities.  The 
membership,  which  covered  territory  from  Boston  to 
Los  Angeles,  and  from  Duluth  to  New  Orleans,  was 
unanimously  in  favor  of  an  extension  of  the  functions 
of  the  society,  but  when  it  came  to  the  details  of  a  plan 
— confined  to  the  American  Society  of  Civil  Engineers — 
the  ideas  seemed  hardly  to  have  passed  beyond  the  neb¬ 
ular  stage. 

The  conception  of  some  central  engineering  body 
around  which  or  under  whose  leadership  all  the  engi¬ 
neers  of  the  country  could  be  gathered  was  clearly 
uppermost  in  the  mind,  but  just  what  was  to  be  its 
relation  to  the  American  Society  of  Civil  Engineers,  or 
what  the  relation  of  that  society  to  it  was  to  be,  no 
one  seemed  prepared  to  state.  The  sentiment  was  also 
very  clear  among  the  members  selected  by  the  local 
associations  that  those  associations  must  be  recognized 
by  the  governing  body  to  a  much  greater  extent  in  the 
future  than  has  been  the  case  in  the  past.  A  consider¬ 
able  inclination  toward  the  combination  of  all  societies 
in  a  particular  locality  under  some  cooperative  organiza¬ 
tion,  and  an  impression  favorable  to  the  development 
of  some  type  of  student  membership,  were  also  ap¬ 
parent.  Comparatively  little  thought,  seemingly,  had 
been  given  to  the  development  of  the  technical  functions 
of  the  society,  and  if  President  Talbot,  in  an  address 
to  the  committee,  had  not  directed  attention  to  this 
subject,  it  might  easily  have  been  overlooked. 

The  main  idea  of  the  committee,  as  evidenced  by  the 
discussions,  was  not  distinguishable  from  that  which  has 
animated  the  two  conferences  on  cooperation  held  in 
Chicago  in  1917  and  1918. 

Three  Possible  Lines  of  Action 

While  ideas  are  still  in  a  nebulous,  or  as  one  member 
of  the  committee  suggested,  in  an  amorphous  state, 
it  may  be  well  to  indicate  some  possible  lines  of  action, 
and,  from  the  views  expressed,  there  are  suggested  the 
following  three.  It  should  be  borne  in  mind  that  this 
discussion  proceeds  from  the  point  of  view  of  the 
American  Society  of  Civil  Engineers,  and  not  from 
that  of  the  profession  as  a  whole. 


First,  the  merging  of  the  four  great  natini,  .1  socie- 
ties  into  a  single  organization,  a  truly  national  ocietv 
of  engineers,  around  which  shall  be  gathered  all  the 
other  national  engineering  and  allied  associatiu;;^, 
the  state  and  local  societies. 

The  swing  of  the  pendulum,  in  this  highly  sr-acialized 
age,  away  from  specialization  is  not  unexpet  tod.  and 
while,  from  the  point  of  view  of  technology,  th.  re  are 
natural  distinctions  between  civil,  mechanical,  eh-etrical 
and  mining  engineers,  when  it  comes  to  the  considera¬ 
tion  of  their  civic  duties,  their  responsibilities  to  their 
fellow  citizens  and  to  the  public  at  large,  these  differ¬ 
ences  disappear.  The  obligations  of  citizenship  rest 
alike  on  the  section-hand  and  the  railroad  pre.sident. 

The  query  is,  Can  it  he  done,  and  if  so,  is  it  desirable^ 

Second,  the  creation  of  a  central  organization  charged 
particularly  with  the  care  of  the  interests  of  the  pro¬ 
fession  at  large,  in  which  body  not  only  the  national 
but  the  state  and  local  societies  shall  have  representa¬ 
tion,  but  in  which  each  element  will  preserve  its  own 
identity.  In  other  words,  a  republican  institution. 
Whether  in  such  an  organization  the  representatives  of 
national  societies  shall  form  a  senate  and  those  of  .state 
and  local  societies  a  house  of  representatives,  to  draw 
a  parallel  from  our  National  Government,  or  whether 
all  delegates  shall  stand  on  an  equal  footing,  are  details 
upon  which  no  general  opinion  was  expressed.  The 
feasibility  of  such  a  program  was  generally  accepted, 
but  comment  on  the  failure  thus  far  of  the  Engineerinsr 
Council  to  measure  up  to  its  opportunity  was  neither 
infrequent,  nor  altogether  apologetic,  and  while  the  fact 
was  recognized  by  all  that  engineers  as  individuals  have 
done  a  wonderful  work  in  the  war,  it  was  also  felt 
very  keenly  that  the  profession  as  a  body  had  very  little 
in  the  way  of  collective  achievement  of  which  to  be 
proud. 

Third,  assuming  the  creation  of  a  central  organiza¬ 
tion  as  above  contemplated,  it  was  suggested  that  such 
an  organization  naturally  would  have  very  little  time 
or  inclination  to  deal  with  technical  matters.  It  might 
be  wise  for  the  American  Society  of  Civil  Engineers, 
it  was  suggested,  to  devote  itself  chiefly  to  the  scientitic 
problems  before  the  engineering  world,  and  assume  that 
its  members  would,  through  other  organizations— na¬ 
tional,  state  and  local — exert  their  desired  influence 
upon  the  central  organization.  The  remarkable  devel¬ 
opment  of  the  American  Society  for  Testing  Materials 
affords  evidence  of  the  demand  for  purely  technical 
work,  and  the  possibility  of  the  less  difficult  and  more 
popular  exercise  of  public-service  functions  overshadow¬ 
ing  and  crowding  out  the  scientific  spirit  is  to  be  con¬ 
sidered.  On  the  other  hand,  it  was  maintained  by 
some  that  local  associations  devoted  wholly  to  the  scien¬ 
tific  cannot  live. 

Under  some  one  or  another  of  the  foregoing  three 
propositions  is  probably  to  be  found  that  to  which 
the  American  Society  of  Civil  Engineers  must  turn, 
and  the  query  now  is,  Which? 

Logical  Result  of  These  Plans 

Whichever  one  of  these  alternatives  be  adopted,  or 
even  if  another  and  unthought-of  organization  be 
woriced  out,  it  must  involve  local  associations;  and  the 
one  immediate  and  definite  step  that  can  be  taken  U 
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fo  (''’.ablish  the  relation  that  must  exist  between  the 
local  and  the  national  body. 

The  parent  society  occupies  a  position  not  dissimilar 
fron'  tl’.at  of  the  British  Parliament,  for  while  it  is 
endeavoring  to  be  a  national  society  and  to  deal  with 
the  problems  of  national  import,  it  is  also  discharging 
the  functions  of  a  local  association  for  New  York  City 
end  its  immediate  environs,  just  as  the  British  Parlia¬ 
ment.  while  administering  the  affairs  of  the  empire, 
devotes  a  large  part  of  its  time  and  energy  to  the  local 
povernment  of  England,  Scotland,  Wales  and  Ireland. 

Any  comprehensive  plan  of  representative  govern¬ 
ment  demands  a  change  in  this  situation.  The  mem¬ 
bers  within  20  miles  of  the  postoffice  of  New  York 
cannot  be  the  national  society,  but  must  find  their 
place  in  a  New  York  or  metropolitan  local  association 
on  exactly  the  same  terms  as  do  the  Philadelphia,  San 
Francisco  or  St.  Louis  members.  As  a  further  step  to 
a  representative  government  based  on  local  associations, 
it  follows  that  every  member  of  the  national  society 
must  become  a  member  of  some  local  association.  When 
this  is  accomplished  the  directors  of  the  society  can  and 
should  be  elected  by  the  associations  in  their  districts, 
and  the  president  and  other  officers  at  large.  It  will 
easily  follow  that  candidates  for  admission  to  the  society 
must  first  be  accepted  by  the  local  association  with 

Wave  Pressure  on  Ships  Does  Not 
Follow  Hydrostatic  Laws 

Preliminary  Tests  by  Emergency  Fleet  Corporation 
Give  Information  of  Value  in  Ship 
Stress  Determination 

(Passed  by  Publication  Approval  Committee,  Emergency  Fleet 
Corporation) 

Observations  taken  in  a  special  testing  station  at 
Atlantic  City  by  F.  R.  McMillan  of  the  concrete  ship 
division  of  the  Emergency  Fleet  Corporation  have  shown 
that  within  the  limited  range  of  possible  observation 
it  is  not  correct  to  assume  that  pressure  on  the  side  of  a 
ship  is  equal  to  the  hydrostatic  head  of  the  wave.  There 
seems  to  be  a  dragging  effect  of  the  moving  water  which 
reduces  pressure  at  the  crest  and  increases  it  at  the 
trough.  If  these  observations  are  confirmed  in  further 
tests  the  knowledge  gained  .should  have  considerable 
effect  on  the  current  analysis  of  hull  stresses,  in  which 
the  actual  hydrostatic  heads  of  an  assumed  trochoidal 
wave  are  used  in  moment  calculation. 

The  testing  station,  located  on  one  of  the  ocean  piers, 
employed  instruments  which  gave  synchronous  and  con¬ 
tinuous  records  of  wave  height  and  water  pressure. 
These  instruments  were  developed  by  Professor  McMil¬ 
lan  for  concrete  ship  stress  determination,  and  were 
first  installed  on  the  concrete  freighter  “Faith”  for  her 
initial  voyage.  They  are  being  further  developed  in 
connection  with  continuous  recording  strain  gages,  for 
the  investigation  of  stresses  in  the  new  Government 
concrete  ships. 

With  these  instruments  it  was  possible  to  make  con- 
'iiiuous  pressure  and  height  records  at  2,  6,  10  and  14 
’t.  depth  below  the  average  water  surface,  and  on  waves 
'-^P  to  a  length  of  175  ft.  and  a.  depth  of  4  ft.  Most 
^  the  results  were  on  wave  lengths  from  85  to  135  ft. 
be  seas  were  what  might  be  called  choppy,  and  as 


which  they  are  to  become  affiliated,  before  coming  to 
the  consideration  of  the  national  governing  body.  The 
next  step  in  the  program  is  to  provide  for  the  setting 
apart  of  a  certain  portion  of  the  dues  of  every  member, 
for  the  use  of  the  local  association.  When  these  prin¬ 
ciples  will  have  been  adopted  the  American  Sex^iety  of 
Civil  Engineers  will  have  become  truly  national. 

The  remaining  question  to  be  considered  is  the  rela¬ 
tion  of  the  local  association  to  other  l(x:al  societies  in 
its  district.  The  experience  of  the  St.  Louis  and  Phila¬ 
delphia  associations,  and  some  of  the  Western  associa¬ 
tions,  affords  a  reliable  guide  at  least  for  the  initial 
program,  and  will  not  be  discussed  here. 

To  summarize,  in  the  writer’s  present  opinion  four 
things  are  essential  to  the  nationalizing  of  the  society: 

1.  The  establishment  of  local  associations  in  New 
York  and  Boston,  and  the  separation  of  national  and 
local  affairs  in  the  society. 

2.  The  assignment  of  every  member  to  some  local 
association. 

3.  The  election  of  directors  and  the  passing  upon 
membership  by  the  local  associations. 

4.  The  assignment  to  the  local  associations  of  a  suffi¬ 
cient  part  of  the  receipts  from  dues  to  enable  them 
to  maintain  themselves  without  a  further  tax  upon  their 
members. 


such  not  considered  indicative  of  general  conditions  at 
sea.  The  object  of  the  experiments  was  to  determine 
whether  the  pressure  at  any  point  below  the  surface  of  a 
wave  is  equal  to  the  static  head  represented  by  the 
depth  at  that  point,  and,  if  it  is  not  equal  to  the  static 
head,  to  determine  what  relation  exists  between  pressure 
and  wave  height.  The  conclusions  over  the  limited 
extent  of  the  tests  is  that  at  the  crest  of  the  wave  the 
pressure  is  less  than  the  static  pressure,  and  at  the 
trough  it  is  greater.  The  variation  of  pressure  under 
any  given  point  during  the  passage  of  the  wave  is  less 
than  the  static  equivalent  of  the  wave  height,  the  actual 
ratio  varying  from  60  to  70  per  cent. 

Further  studies  on  a  more  elaborate  scale  are  being 
planned,  but  for  the  present  it  is  assumed  that  the 
pressure  reduction  is  due  to  the  hydraulic  action  of  the 
moving  wave.  That  is,  at  the  crest  of  the  wave  the 
water  moving  upward  exerts  an  upward  thrust  which 
tends  to  reduce  the  downward  pressure  due  to  the  height 
of  the  water.  At  the  trough  the  downward-moving  wa¬ 
ter  increases  the  static  head.  The  tendency  is  thus 
toward  equalizing  the  extremes  of  pressure. 


County  Organizations  for  Forest  Fire  Control 

Twenty-four  counties  in  California  have  adopted  a 
plan  of  organization  for  rural  fire  control.  In  these 
counties,  covering  16,000  square  miles,  412  rural  fire¬ 
fighting  companies  have  been  organized  and  now  include 
about  6500  men,  according  to  a  summary  of  the  situation 
recently  made  by  the  University  of  California.  By  the 
aid  of  532  automobile  trailers,  which  have  been  pur¬ 
chased  and  equipped  with  fire  extinguishers  and  fire¬ 
fighting  tools  at  county  expense,  these  companies  have 
kept  losses  from  fire  at  a  remarkable  low  figure  in 
the  past  season. 
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Handling  Shipbuilding  Material  at  Alameda  Shipyard 

Planned  for  Direct  Routing — Three  Craneways  in  Fabricating  Shop — Shape  Shop  in 
the  Open — Turret  Cranes  at  Shipbuilding  Berths — Assembly  Yard 


Direct  routing  of  materials  and  speed  in  handling 
them  are  notable  features  of  the  Alameda,  Cal., 
plant  of  the  Bethlehem  Shipbuilding  Corporation.  The 
company  has  contracts  on  a  cost-plus  basis  for  12,000- 
ton  steel  vessels,  and  is  working  at  capacity  speed  on 
six  ways.  The  layout  of  the  yard  is  notable  in  the  gen¬ 
eral  allotment  of  cranes  and  all  material-handling  de¬ 
vices.  Ample  space  for  present  and  future  needs  was 
provided,  but  it  is  significant  that  there  is  only  very 
limited  storage  space  for  finished  material.  This  is  so 
because  it  was  the  intention  to  equip  and  man  the  plant 
so  that  material  could  go  directly  into  the  hull  as  fast 
as  it  was  ready. 

The  plate  and  shape  storage  yard  is  served  by  four 
standard-gage  tracks.  Plates  are  taken  from  the  cars 
and  stored  at  the  upper  end  of  the  yard  (see  plan.  Fig. 
6) ;  the  shape  section  is  at  the  lower  end.  Two  gantry 
cranes  are  used  on  a  track  paralleling  the  railroad 
tracks,  one  serving  the  plate  storage  and  the  other  the 
shape  .section,  although  both  can  be  used  at  either  end 
of  the  yard  if  desired.  These  gantries  have  a  span  of 
165  ft.  from  end  to  end  of  the  arms.  The  outer  arms 


extend  over  one  of  the  railroad  tracks,  and  thus  can  de¬ 
liver  material  from  the  cars  direct  to  the  plate-marking 
area  or  to  the  racks,  as  desired.  On  the  side  of  these 
large  gantries,  next  to  the  structures  in  which  are  lo¬ 
cated ’the  mold  loft  and  templet  storage,  two  one-leg 
gantries  operate  beneath  the  arms  of  the  larger  cranes. 
The  small  cranes  serve  plates  to  horses  in  the  templet 
yard,  where  they  are  marked  for  punching  and  shear¬ 
ing.  It  is  typical  of  the  California  yards  that  this  space 
is  not  roofed  over. 

From  the  templet  yard  plates  pass  into  the  .shop  on 
small  flat-cars.  The  shop  is  divided  into  two  bays,  each 
served  by  overhead  cranes  on  three  runways  side  by 
side.  The  bay  nearer  the  templet  yard  contains  the 
smaller  and  lighter  machines,  while  the  second  bay  is 
laid  out  for  handling  the  larger  plates  and  the  heavier 
work.  In  each  bay  there  is  an  electrically  operated 
crane,  on  the  central  track,  which  delivers  incoming 
plates  to  the  machines.  A  number  of  hand-operated 
cranes  on  the  two  outer  tracks  are  used  for  serving  the 
plates  at  each  machine  or  for  transferring  to  adjacent 
machines. 


FIGS.  2  AND  3.  STORAGK  A.N’D  .SHARK  FABRICATION  AT  A L.AMEDA— GANTRY  CANTILEVERS  SPAN  CARS.  RACKS, 
AND  MARKI.NG  AREA  ;  SHAPES  WORKED  IN  THE  OPEN  UNDER  "UMBRELI.A^”  RIG 
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OLD  WAYS  IN  THE  CENTER.  ELATE  SHOP  TO  THE  RIGHT,  TWO  NEW  WAYS  IN  THE  BACKOROPNU 


FIGS.  4  AND  5.  FABRICATED  STORAGE  AND  ASSEMBLY  AT  ALAMEDA— LITTLE  SPACE  AVAILABLE  FOR  STORING 
FINISHED  MATERIAL  ALONG  HEAD  OF  WAYS  :  ASSEMBLY  YARD  BETWEEN  PLATE  SHOP  AND  WAYS.  WHERE 

TURRET  CRANES  CAN  REACH  FOR  MATERIAL 


.sary  to  turn  a  plate  more  than  once,  and  it  has  been 
found  that  one  man  and  helper  are  sufficient  for  each 
machine  even  with  the  heaviest  plates  and  when  the 
pay  is  on  a  piecework  basis. 

The  extent  to  which  the  skill  of  the  workmen  affects 
plate-shop  capacity  is  shown  by  the  fact  that  early  in 
July  the  shop  was  turning  out  about  1200  tons  per  week, 
while  during  the  last  week  in  September,  with  prac¬ 
tically  the  same  crew,  it  produced  1928  tons,  the  increase 
being  attributable  to  the  skill  of  the  workmen  develop¬ 
ing  with  experience. 

Shape  fabrication  differs  from  the  plate  work  in  be- 
■'ng  done  outdoors.  All  shearing,  punching  and  planing 
of  shapes  are  done  in  the  open  and  the  only  operations 
carried  on  indoors  are  hot  and  cold  bending.  For  the 
latter  purpose  two  60-ft.  oil  furnaces  are  used,  besides 
the  usual  cold  rolls. 


This  constitutes  a  very  flexible  and  convenient  arrange¬ 
ment  well  adapted  to  the  climatic  conditions  of  Cali¬ 
fornia. 

The  punching  and  shearing  machines  are  so  located 
that  on  either  line  of  progress  through  the  shape  yard 
successive  machines  alternate  in  vertical  and  horizontal 
arrangement.  That  is,  when  a  shape  requires  punching 
or  shearing  on  both  sides  it  is  passed  along  from  one 
machine  to  the  next  instead  of  being  turned  to  afford 
access  to  the  other  side.  The  shape  yard  includes  a  600- 
ton  hydraulic  joggling  press  for  odd  shaping  work. 

The  yard  has  six  ways,  400  to  600  ft.  long,  served  by 
turret  cranes.  Originally  there  was  only  one  crane  on 
each  track.  This  was  found  inadequate,  and  on  the 
first  four  ways  another  crane  was  added  to  the  tracks 
between  the  ways,  leaving  the  outer  tracks  with  only 
one  way.  When  two  more  ways  were  added  to  the  yard 
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••'KJS.  7  ANI>  8  HoTATIN(J  JIB  CKANKS  ON  TOWKKS  SKBVK  AI-AMKPA  BKRTH — NKW  WAYS  HAVK  THRKK  Tl'HHKT 
CRANKS  EACH.  TWO  CRANES  SOMETIMES  CO.MBINE  ON  BUEKHEAl)  SECTIONS  AND  OTHER  HEAVY  I’lECI'S 
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EUi.  6.  TWO  N>rw  SHirBL'lEDl.NO  WAYS  AT  ALAMEDA  FORM  A  SEPARATE  OROIJI 
FROM  FOUR  OLD  ONES,  AND  HAVE  MOR!<:  AMPLE  ERECTION  CRANE  EQUIPMENT 

two  cranes  each  were  put  on  the  inner  and  the  outer  are  2  ft.  on  centers  in  I 
tracks,  giving  six  cranes  for  the  two  ways.  while  the  launching  waj 

At  the  new  ways  the  pile  foundation  for  the  cranes  of  piling.  At  other  pc 
were  cut  off  below  low  water  and  capped  with  concrete,  sufficient  piling  to  supp 
the  concrete  being  carried  up  above  the  high-water  level.  The  yard  is  planked  v 
The  cranes  at  the  forward  end  of  the  ways  are  60  ft.  might  expedite  the  hai 


high,  while  those  serving  the  after  part  of  tl  at  are 
10  ft.  lower.  These  cranes  have  50-  to  Imoms 

with  a  capacity  of  five  tons  at  maximum  raii.  ,  or  ’(i 
tons  close-hauled.  Bulkhead  sections  are  often  i  ..ued  bv 
two  cranes  working  together. 

The  crane  tracks  are  on  steel  trestles,  so  th.  .n  8-ft 
clearance  beneath  the  lowest  member  is  provKud  a.'i  a 
gangway  for  workmen,  or  for  the  operation  •  ^niall 
motor  trucks.  No  material  is  stored  alongside  the  wavs 
and  comparatively  limited  storage  space  is  ava  lable  at 
the  head  of  the  ways.  The  plan,  rather,  is  to  move  the 
material  into  the  hull  as  soon  as  it  is  ready.  Of  eourse, 
this  required  generous  allotments  of  equipment  and 
_  labor,  and  both  the.^e  condi¬ 
tions  were  met.  The  number 
of  men  employed  at  tiie  yard 
is  about  8000;  deductintr 
those  not  employed  on  work 
incidental  to  .ship  construc- 
actual  number  of 
men  per  way  is  about  ei>rht 
hundred. 

^  assembly  yard  oc- 

cupies  a  space  85  ft.  wide, 
^  extending  the  full  length  of 

5  the  plate  shop,  and  directly 

\  _  **’  front  of  it.  An  Ba-ft. 

^  '  gantry  crane  moves  materin’ 

'y  \  \  from  one  part  of  this  area 

-3/*=  to  another,  while  finished 

_ ;  material  is  removed  by  the 

. . .shipbuilding  cranes  along 

Is  the  ways.  Locomotive  cranes 

- - -  can  also  take  material  to  or 

,  ,  ,  from  this  yard,  using  the 

100'  zoo  300  400  500  .  ,  ,  i.u  u  a  r 

I  I  I  I  track  along  the  head  of 

- the  ways. 

MtM  A  SEPARATE  ORoup  ways  are  wholly  of 

timber  construction.  Piles 
are  2  ft.  on  centers  in  bents  5  ft.  apart  under  the  keel, 
while  the  launching  ways  are  supported  on  a  double  row 
of  piling.  At  other  points  on  the  ways  there  is  just 
sufficient  piling  to  support  the  ordinary  deck  floor  load. 
The  yard  is  planked  wherever  the  access  of  tractors 
might  expedite  the  handling  of  materials. 
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Filling  the  Allies’  Rush  Order  for  Airplane  Soruce 

Best  Talent  of  the  Country  Assembled  to  Develop  Methods  New  to  Logging  and  Sawmill 
Practice — Thirteen  Railroads  Built  and  100,000  Workers  Coordinated 


By  Nathan  A.  Bowers 

Pacific  ('oust  Eilitor,  lOnKlneerin^  N>ws-K(icord 


This  article  icas  prepared  early  in  November,  before  the  conclusion  of  the 
armistice.  It  is  published  as  written,  however,  because  it  is  important  that  the 
remarkable  development  of  the  Government’s  Spruce  Prodtiction  Division  should 
receive  adequate  record — Editor. 


So  in  October,  1917,  General  Disque  began  to  as.sem- 
ble  an  organization  with  which  to  produce  airplane 
spruce  at  a  high  rate.  Woodsmen  of  the  Northwest 
were  in  an  ugly  mood;  I.  W.  W.  organizers  were  active 

and  strikes  were  frequent.  But  General  Disque  arbi- 

_  trated  the  differences  be- 

J!  tween  employers  and 

'  3  woodsmen,  put  the  entire 


n-‘ss  basis.  The  Spruce  Production  Division  of  the 
United  States  Army  Bureau  of  Aircraft  Production  it 
is  called.  It  was  formed 
just  a  year  ago,  and  since 
then  has  developed  new 
methods  and  built  up  a 
completely  equipped  or¬ 
ganization  for  producing 
daily  30  to  40  carloads  of 
98'^f  perfect  airplane 
spruce.  This  output 
means  that  the  mill  built 
this  year  at  Vancouver, 

Wash.,  especially  for  this 
purpose  has  to  cut  16,- 
000,000  ft.  of  airplane 
stock  per  month.  That  is. 
this  amount  ,  represents 
the  present  net  result.  The 
work  is  still  being  ex¬ 
panded,  and  a  new  goal 
of  30,000,000  ft,  of  air¬ 
plane  stock  per  month  was 
recently  announced.  There 
is  much  of  interest  to  the 
engineer  in  this  phase  of 
our  war  program,  because 
new  ways  and  means  had 
to  be  developed  in  several 
fields.  In  most  of  these 
the  engineer  played  an 
important  role.  The  re¬ 
sults  desired  could  not 
have  been  attained  simply 
by  increasing  the  produc¬ 
tion  of  .spruce  by  the  old 
methods,  and  on  a  rush 
schedule  the  lumber  in¬ 
dustry,  naturally,  did  not 
think  they  could  be  at- 
t.ained  at  all.  But  the  work  was  not  put  in  the  hands  of 
the  lumbermen;  it  was  turned  over  to  Brig.  Gen.  Price 
P.  Disque,  then  lieutenant  colonel  in  the  Signal  Corps, 
He  had  no  experience  with  lumber,  but  had  made  a 
report  on  the  prospects  for  getting  spruce  in  large 
quantities  from  the  Northwest  and  getting  it  quickly. 
He  believed  it  could  be  done  by  new  methods. 


The  officers 
get  only  their  regulation 
pay  but  the  men  receive 
the  prevailing  civilian 
scale  of  wages.  About  75,- 
000  civilians  are  engaged 
in  the  spruce  program. 
In  each  district  where 
logging  o  r  construction 
work  is  under  way  there 
is,  as  commanding  of¬ 
ficer,  a  representative  of 
the  chief  of  staff.  He  as¬ 
signs'  the  soldiers,  audits 
accounts  and  reports  on 
progress.  A  district  su¬ 
perintendent  representing  the  Government — usually  a 
civilian — actually  lays  out  and  directs  the  work.  These 
two  work  out  their  local  problems,  referring  important 
matters  only  to  headquarters. 

The  problem  of  finding  the  spruce  and  getting  out  the 
logs  came  first.  The  heaviest  stands  were  discovered  on 
a  strip  of  territory  about  50  miles  wide  on  the  western 
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slope  of  the  Coast  Ran^e  in  Oregon  and  Washington, 
the  wildest  and  most  inaccessible  section  of  the  West. 
There  were  practically  no  transportation  facilities  in 
the  region,  because  the  fir  timber,  heretofore  the  chief 
lumber  product,  grows  on  the  eastern  slope. 

Cruisers’  reports  were  collected,  and  supplemented 
where  necessary,  and  locating  engineers  were  sent  out 
to  make  cost  estimates  of  the  railroads  needed  to  tap  the 
best  timber.  Where  estimates  showed  a  railroad  cost 
of  less  than  $3  per  1000  ft.  of  spruce  tapped,  construc¬ 
tion  was  approved.  Thirteen  separate  railroads,  as 
shown  in  the  table  below,  were  thus  decided  upon. 

This  railroad  construction  would  take  time.  Mean¬ 
while,  spnice  was  urgently  needed.  General  Disque 
therefore  made  contracts  with  lumbermen  for  the  de¬ 
livery  of  all  the  clear  spruce  they  could  get,  and  in 
addition  .sent  his  own  crews  to  supplement  the  supply. 
Over  the  protests  of  lumbermen  he  inaugurated  selec¬ 
tive  logging  methods — the  felling  of  only  those  trees 
which  had  been  picked  by  experts  as  suitable  for  air¬ 
plane  stock.  Where  the  stand  was  too  sparse  to  war¬ 
rant  roadbuilding,  or  where  the  country  was  too  rough 
to  get  out  the  logs  in  the  round,  they  were  “rived” 
where  they  fell — that  is,  the  logs  were  split,  the  knotty 
heartwood  was  removed  and  the  remainder  was  split 
up  into  “fiitches”  of  convenient  size. 

Government  Selective  Plan  Superior 

How  the  commercial  methods  compared  with  the  Gov¬ 
ernment’s  selective  logging  plan  appears  from  the  fact 
that  logs  from  commercial  logging  camps  contain  only 
about  25%  of  airplane  stock,  while  the  logs  taken  from 
trees  selected  under  the  Government’s  methods  average 
about  80%  airplane  stock.  At  present  the  cut  for  Gov¬ 
ernment  use  is  about  16,000,000  ft.,  log  scale,  per  month, 
of  which  75%  comes  from  commercial  and  25%  from 
Government  camps.  By  next  spring,  when  the  new 
railroads  are  operating,  these  conditions  are  to  be  re¬ 
versed,  so  that  three-quarters  will  be  Government  cut 
and  one-quarter  commercial.  By  that  time  the  monthly 
total  will  probably  reach  .30,000,000  ft.  of  airplane  stock. 

Selective  logging  was  not  the  only  new  departure 
General  Disque  insisted  upon.  Logs  could  be  sawed,  he 
maintained,  to  get  a  much  higher  percentage  of  clear, 
.straight  lumber  than  the  usual  methods  afforded.  To 
prove  this  he  produced  his  own  expert  and  designed  a 
Government  mill  to  be  built  at  Vancouver,  Wa.sh.  Lum- 
l)er  men  declared  the  mill  could  not  be  built  in  less  than 
a  year  and  then  might  not  be  a  success.  Again  their 
arguments  were  disproved.  Early  this  year  the  mill 


went  up  in  45  working  days,  and  instead  of  thi  v;  of 
airplane  stock  produced  by  ordinary  method.'^  fi 
“flitches,”  the  mill  is  producing  65%.  Three  oti  mills 
are  being  constructed  in  logging  centers  fro  vhich 
sawed  cants  [wide,  thick  boards  in  the  rough  i| 
sent  to  the  Vancouver  mill.  Their  capacities  w  ,  I  total 
1,300,000  ft.  per  day. 

The  Vancouver  mill  is  designed  for  quality,  o,,t  for 
quantity,  despite  the  fact  that  it  is  the  largest  in  the 
world.  The  most  important  departure  from  standard 
methods  is  at  the  head  saw.s,  where  the  logs  get  their 
first  cut.  Here  each  log  is  considered  separately  and  is 
handled  to  get  out  the  maximum  amount  of  >traight- 
grained  stock,  regardless  of  the  number  of  .  uts  re¬ 
quired.  When  being  put  on  the  head-saw  carnage  the 
logs  are  blocked  out  in  alignment  with  the  saw  ti»  get 
an  equal  cut  from  end  to  end  running  straight  with  the 
grain.  The  log  is  turned  frequently  during  the  sawing 
and  cants  about  23  in.  thick  are  cut  from  successive 
faces. 

Logs  leas  than  60  in.  in  diameter  are  .sawed  with  the 
exact  taper  of  the  log,  into  23-in.  cants,  full  width,  until 
some  defect  appears;  then  the  log  is  turned  on  the  car¬ 
riage  and  another  face  is  begun.  This  is  continued  thus 
until  all  the  clear  material  is  in  cants.  Chains  are  used 
for  turning  the  logs,  in  place  of  the  usual  “niggers.” 
whose  spurs  would  scar  the  faces  in  the  frequent 
turning.  ' 

By  this  method  broad,  flat  cants  are  secured  with 
faces  parallel  to  the  grain.  An  in.spector  te.sts  the  grain 
with  a  blunt  needle,  and  with  a  crayon  indicates  on  each 
cant  the  direction  of  the  grain.  The  mark  i.s  used  to 
align  the  cant  on  the  carriage  so  the  saw  will  cut 
parallel  to  it,  regardless  of  the  angle  which  the  cut 
makes  with  the  edge  of  the  cant.  Thus,  the  pieces 
which  come  through  the  second  cutting  have  both  edge 
and  flat  grain  parallel  to  the  faces.  This  method  has 
made  it  possible  to  use  cants  from  logs  that  had  a  slight 
twist,  and  increases  from  6  to  18%  the  airplane  stock 
that  can  be  made  from  a  clear  “flitch.”  A  variation 
from  straight  grain  of  1  in.  in  20  is  allowed  by  the  air¬ 
plane-stock  specifications. 

Use  of  Model  Saves  Many  Bfams 

The  mill  proper  now  covers  about  5  acres  and  has  12 
head  saws.  Extension  of  plant  and  improvement  of 
methods  are  being  made  continually.  For  example,  roller 
feed  and  loading  dogs  for  the  carriages  on  one  pair  of 
*head  saws  has  increa.sed  the  capacity  there  38% .  When 
this  improvement  can  be  made  throughout,  it  is  expected 


R.\lLKOAr)S  BtriL.T  Tt)  REACH  SPRUCE  STANDS 


.Vo.  Name  Location 

1  Lake  Creacent  Line . .Joyce  to  Lake  Pleasant.  Clallam  County,  Washington  .. 

2  Merrill  A  King  LlAe . Northwest  from  Pysh,  Clallam  County,  W'ashlngton  ... 

3  Qulnault  Line . Qiiinault  River  Valley.  Grays  Harhor  County,  Washington 

4  Elk  River  Line . (Urays  Harbor  County.  Washington  . 

6  North  Nemah  Line . North  Nemah  River,  Pacific  County,  Washington  . 

6  South  Nemah  Line . Middle  Nemah  to  South  Nemah  River  . 

7 ‘Nasel  Line . Near  Nasel.  Pacific  County.  VTashlnton  . . . 

5  ‘Lewis  and  Clark  Narrow 

Gage  Line . I.ewls  and  Clark  River.  Clatsop  County,  Washington  . .  . 

!»  lowls  and  Clark  Line . l.ewl.s  and  Clark  River  Clatsop  County.  Washington  ... 

to  Toledo  and  Silets  Line  ....  Near  Toledo.  Lincoln  County.  Oregon  . . 

'I  Vaqulna  Northern . North  from  Yaquina  Bay.  Lincoln  County,  Oregon . 

ts  Taqulna  Southern . South  from  Yaquina  Bay,  Lincoln  County,  Oregon  . 

13  Beaver  Hill  Line . Near  Coos  Bay,  Coos  Bay  County.  Oi^gon  . 

ToUls  . 


Total  Sprue*' 
Main  Line,  Branch  Available 

Miles  Lines.  Miles  E<'et 


36  8 

5  1 

13  3 

6  5 

10  5 

7  3 

3 

4 

22  12 

3  3 

27  14 

24  12 

7  7 

iiF  uT 


1.2.')0.»i'i>.tMin 

12.'>.80ii.iMi<t 

.ijO.Ollo.iiiHI 

33.0ii0.ti00 

lO.PdO.OCI' 


131  ooe.foo 
17  oiir.,ot'« 
I60.onn.ooo 
300.0"n,un0 

170.000. non 
2.345.onn.»no 


•Narrow-gage. 


enii'er  5,  1918 


These  Views  Show  Operations  Through  Which  Spruce  Production  Was 
Raised  in  One  Year  to  30,000,000  Feet  Per  Month 
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KOrC.H  COrXTRY  NECESSITATES  FREQFEXT  HIGH  TRESTLES  FOR  SPRFCE  RAILROADS 
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VANrorVKU  MIM.  WIIU'H  NOW  CrTS  16.000.000  FICKT  OK  AIKl'I^ANK  STOCK  PKR  MONTH 


COMMKRCIAL  STOCK.  A  HYI'UOOIH’T  IN  SKCI’KINAJ  AIKPHAXK  SPRCCE.  ACCUM I’RATKI )  AT  FIRST,  Bl’T  A  MARKET 
FOR  IT  HAS  BEEN  DEVELOPED  WHICH  IS  NOW  EQUAL  TO  PRODUCTION 
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ihat  the  daily  cut  will  increase  by  500,000  ft.  The  use 
of  a  completely  finished  wing  beam  as  a  model  saved, 
the  first  day  it  was  used,  268  wing  beams  that  would 
otherwise  have  been  culled  because  of  slight  defects. 
The  finished  beam  has  tapered  ends  and  hollowed  sides, 
and  defects  at  these  points  would  be  cut  out,  in  any 
event,  in  the  final  trimming. 

By  extra  reworking  of  material,  the  wastage  is  kepi 
ver>’  low.  In  a  cant  with  two  or  three  defects  two  extra 
cuts  are  made  to  get  each  defect  on  a  narrow  piece, 
thus  saving  whole  the  pieces  of  standard  size.  These 
are  some  of  the  features  that  make  possible  the  high 
percentage  of  perfect  stock.  At  first,  plans  of  wings,  as 
constructed  at  various  factories,  were  not  filed  at  Van¬ 
couver.  Therefore,  many  pieces  unnecessarily  long  or 
just  too  short  for  wing  beams  were  shipped.  Since  blue¬ 
prints  have  been  obtained  as  guides  for  cutting  and 
shipping,  the  number  of  beams  culled  at  the  factorie ;  has 
dropped  to  two  per  cent. 

It  has  not  been  practicable  to  cut  to  exact  sizes  of 
parts  required  by  the  allies,  so  spruce  is  shipped  over¬ 
seas  in  the  largest  cross-.sections  that  can  be  secured 
clear.  Dimensions  of  some  of  those  being  loaded  for 
shipment  when  data  for  this  article  were  collected  were 
8  X  20  in.  by  20  ft.,  and  10  x  15J  in.  by  25  ft. — clean, 
straight-grained  sticks  of  perfect  spruce.  Of  course 
the  40-ft.  length  of  the  box  cars  puts  a  limit  on  the 
longest  pieces  that  can  be  shipped.  No  open  cars  are 
used  for  airplane  stock,  and  small  cross  strips  are 
placed  between  layers  so  that  the  wood  can  season  while 
en  route. 

The  fire  risk  at  the  mill  was  great,  of  course,  and  no 
safety  precautions  could  be  neglected.  Yet  the  expendi¬ 
ture  of  $95,000  which  a  sprinkler  system  would  have 
cost  was  believed  unwarranted.  The  mill  fairly  teems 
with  men  (all  of  them  soldiers)  at  every  hour  of  the 
day  and  night,  all  trained  to  military  discipline,  and 
the  best  protection  was  considered  a  complete  fire  patrol 
force,  with  adequate  fire  mains.  Fire  guards  are  on 
duty  continually,  principally  on  roof  beats,  and  it  is 
only  necessary  to  sound  the  alarm  to  call  the  4000  men 
at  the  plant  to  their  fire  stations. 

Railroad  Construction  Rapid 

Railroad  building  in  connection  with  the  spruce  pro¬ 
duction  program  has  involved  some  of  the  most  difficult 
location  and  most  rapid  construction  on  record.  De¬ 
cision  on  most  of  the  lines  was  made  in  the  spring,  and 
some  10,000  enlisted  men  have  since  been  employed  on 
the  work.  Construction  forces  were  put  in  the  field  as 
do.se  behind  the  location  parties  as  feasible,  and  most 
of  the  lines  will  be  completed  before  the  rains  set  in. 

Many  miles  of  pack  trails  and  truck  roads  were  built 
to  open  up  the  work  at  as  many  points  as  possible.  Some 
of  the  camps  were  entirely  under  canvas,  others  had 
framed  mess-houses  and  barracks.  Each  one  consti¬ 
tuted  a  military  unit,  in  charge  of  a  commanding  officer 
and  a  construction  superintendent.  All  the  sanitary 
measures  of  a  regular  Army  camp  wpre  put  into  effect. 

Standard  gage  was  used  where  the  lines  have  a  per¬ 
manent  value,  and  where  the  construction  could  serve 
only  in  the  present  emergency  narrow  gage  was  ordered. 
The  construction  standards  followed  were  planned  for 
ihe  purpose  of  carrying  heavy  logging  traffic  continu- 
usly  in  territory  where  the  annual  rainfall  Is  from  100 


to  180  in.  concentrated  betwaen  the  months  of  Novem¬ 
ber  and  May.  Grades  have  been  limited  to  2'^c  except 
in  special  cases,  and  the  curvature  kept  below  6  degrees. 

Great  care  has  been  taken  to  provide  ample  drainage 
where  heavy  cuts  or  fills  were  required,  and  all  track  is 
heavily  ballasted.  In  some  places  beach  sand  1  ft.  deep 
is  put  on  fills  before  the  ballast.  Some  of  the  spurs 
are  built  entirely  on  logs  36  to  60  in.  in  diameter  and 
70  to  100  ft.  long.  The.se  stringers,  into  which  the  ties 
are  notched,  are  supported  on  cross  logs  or  heavy  timber 
cribs,  the  whole  .structure  being  put  together  with  the 
use  of  donkey  engines. 

This  construction  was  used  frequently  in  the  heavy 
timber.  It  did  away  with  the  need  for  clearing  and 
grubbing,  which  often  amounts  to  $10,000  per  mile. 
Another  type  of  con.struction  used  to  save  the  cost  and 
delay  of  clearing  was  the  three-pile  bent  trestles  with 
sawed  caps  and  stringers.  If  rock  prevented  the  driv¬ 
ing  of  piles,  cribs  of  30-  to  60-in.  fir  and  hemlock  logs 
were  built  up  instead,  all  the  work  being  done  with 
logging  equipment. 

Watkr  Delivery  Without  Wharfage 

Many  bridges  were  required  on  the  lines  along  the 
coast.  Some  were  80  to  90  ft.  high  and  of  considerable 
length.  On  this  work  delivery  by  water,  without  wharf¬ 
age  facilities,  was  developed  to  a  high  degree.  At  first 
the  coast  guards  in  surf  boats  took  charge  of  rafts  as 
they  were  ca.st  loose  by  the  tugs,  but  after  a  more 
thorough  knowledge  of  tidal  currents  was  developed 
rafts  of  bridge  timbers  were  regularly  ca.st  adrift,  as 
far  as  three  miles  at  sea,  and  came  to  the  desired  points 
on  the  beach  without  attendance.  From  the  beaches 
meter  trucks  took  the  material  over  plank  roads  to  its 
destination. 

Some  of  the  bridges  illustrate  the  conditions  and 
methods  that  often  prevailed.  The  Alsea  bridge  is  an 
8800-ft.  trestle,  for  which  6000  piles  were  cut  nearby 
and  driven  with  a  piledriver  built  at  the  site.  In  another 
bridge  105-ft.  piles  were  used,  and  are  in  service  with 
a  75-ft.  cut-off — this  is  said  to  be  the  record  for  height 
of  unframed  .structures.  Where  power  equipment  could 
not  be  provided  quickly,  the  lack  was  made  up  by  man¬ 
power.  In  one  ca.se  it  was  found  to  be  time  economy  to 
make  a  cut  100  ft.  deep  with  pick  and  .shovel. 

The  operation  of  these  railroads,  newly  constructed 
lines  in  a  region  of  excessive  rainfall  and  under  very 
heavy  traffic,  will  be  the  business  of  the  department  of 
railway  operation  recently  added  to  the  organization. 
The  lines  will  not  be  common  carriers.  On  railroad 
No.  1,  30  geared  engines  will  be  u.sed  to  as.semble  log 
trains  on  the  main  line,  and  through  trains  will  be 
handled  by  15  Mikado  consolidated  locomotives.  The 
latter  are  expected  to  make  125  engine-miles  per  day, 
the  traffic  on  the  entire  line  amounting  to  about  1400 
train-miles  per  day. 

The  cost  of  getting  out  logs  depends  upon  the  loca¬ 
tion  and  density  of  the  stand.  The  best  spruce  is  on 
the  Olympic  peninsula,  where  in  some  sections  47%  of 
the  forest  is  spruce.  But  this  is  unusual.  In  the  aver¬ 
age  stand  tapped  by  the  new  railroads  only  about  17% 
of  the  trees  are  spruce.  So-called  good  stands  range 
from  10,000  to  40,000  ft.  per  acre,  and  a  tree  is  cut  for 
its  airplane  .stock  if  it  contains  one  .straight-grained 
log  20  ft.  long. 
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Where  timber  cruisers  make  a  favorable  report,  tree 
spotters  are  sent  out  to  locate  and  number  each  spruce 
tree  and  estimate  the  footage  of  airplane  stock  it  con¬ 
tains.  On  maps  drawn  to  a  scale  of  10  in.  to  a  mile 
the  spotters  mark  the  location  and  number  of  each  tree, 
and  fill  in  such  topography  as  the  loggers  will  need. 
Thus  the  plan  for  handling  each  log  is  worked  out  be¬ 
fore  the  equipment  goes  into  the  woods. 

Some  Over- All  Cost  Figures 
Where  riving  camps  have  been  operated  by  cost-plus 
contractors,  a  check  on  the  over-all  cost  has  shown  the 
average  to  be  $105  per  1000  ft.,  while  on  the  most 
expensive  operation  the  co.st  was  $114.97.  Independent 
operators  are  being  paid  $130  per  1000  ft.,  but  the  need 
for  lumber  from  this  source  will  disappear  as  the  Gov¬ 
ernment  railroads  begin  to  deliver  from  the  stands 
which  they  tap. 

The  railroads,  mills  and  all  equipment  of  the  Spruce 
Production  Division  are  being  amortized  on  a  10-month 
basis,  so  that  the  entire  cost  of  the  emergency  measures 
may  be  included  in  the  rate  as  now  quoted.  Even  on 
this  basis  the  pre.sent  cost  of  producing  airplane  stock 
is  only  $180  per  1000  ft.  The  allies  are  charged  at  the 
cost  rate.  Previously  they  paid  as  much  as  $300  for 
clear  spruce,  much  of  which  was  not  useful,  of  course, 
because  it  was  not  sawed  parallel  to  the  grain. 

Developing  Market  for  Clear  Spruce 
The  35%  of  the  Vancouver  mill  cut  which  is  com¬ 
mercial  stock  (i.  e.,  not  suitable  for  use  in  airplanes) 
steadily  accumulated,  until  it  was  apparent  that  some 
plan  of  disposal  would  have  to  be  found.  This  meant 
developing  a  market  for  clear  spruce,  a  problem  that 
was  put  in  the  hands  of  a  sales  department  organized 
in  July.  The  department  faced  a  threefold  problem: 
(1)  To  clear  the  accumulation  of  commercial  stock  at 
the  Vancouver  mill;  (2)  to  salvage  a  byproduct  that 


would  otherwise  wast.,  ..Dd 
(3)  to  develop  market-  th.at 
would  not  encroach  on  or  con¬ 
flict  with  the  sales  chai.nei,,  al¬ 
ready  developed.  In  fa.  t.  un¬ 
less  the  general  situatio;,  in 
the  entire  Northwe.st  tieid  nad 
been  relieved,  the  prodnciion 
of  airplane  spruce  would  have 
suffered.  Private  mills  could 
turn  only  about  25’',,  of  their 
cut  into  airplane  stock,  .mi 
they  accumulated  3  ft.  of  com¬ 
mercial  stock  for  every  foot 
sold  to  the  Government.  Seven 
men  experienced  in  market¬ 
ing  Western  lumber  in  Ea.st- 
ern  fields  were  sought  out,  and 
one  was  put  in  each  of  seven 
Eastern  centers.  These  men 
have  found  in  old  fields  new 
uses  for  the  exceptionally 
clear  spruce  lumber;  they  de¬ 
velop  new  fields  where  they 
can,  such  as  in  foreign  and 
:ST  SPRUCE  Government  factories  and  in 

lines  where  spruce  has  not 
been  previously  exploited.  Their  work  is  the  more  dif¬ 
ficult  because  80%  of  the  stock  is  less  than  6  in.  wide, 
and  the  thickness  ranges  from  i  to  4  in.,  varying  by 
sixteenths. 

Despite  the  fact  that  Eastern  markets  did  not  know 
Western  spruce,  and  in  the  face  of  a  shorter  haul  on 
Southern  pine,  the  new  department  developed  in  three 
months  a  business  equal  to  the  output  of  commercial 
lumber  at  the  plant  (about  400,000  ft.  per  day),  and 
had  on  file  orders  for  12,000,000  ft.  of  the  20,000,000  ft. 
of  accumulated  commercial  stock.  This  was  done  with 
prices  kept  on  a  par  with  current  rates. 

Although  the  Northwest  is  supplying  75%  of  the 
Government  ship  timbers  and  airplane  stock,  it  gets 
only  10%  of  the  Government  orders  for  commercial 
stock.  It  is  pointed  out  that  relief  from  this  situation 
is  urgently  needed,  and  that  the  mills  cannot  long  con¬ 
tinue  operation  under  this  unbalanced  condition.  The 
importance  of  the  objection  to  hauling  back  empty  cars 
is  recognized,  but  the  producers  face  the  all-important 
problem  of  a  continually  increasing  accumulation  of 
commercial  stock  produced  as  an  incidental  to  the  spe¬ 
cial  war  orders. 

Production  Corporation  Authorized 

The  United  States  Spruce  Production  Corporation  has 
recently  been  established  by  Congress  as  a  war-time 
business  department  of  the  Government,  similar  to  the 
Emergency  Fleet  Corporation.  The  spruce  corporation, 
capitalized  at  $10,000,000,  will  carry  on  as  a  general 
manufacturing  business  the  work  started  by  the  Spruce 
Production  Division.  As  principal  stockholder,  the  Gov¬ 
ernment  backs  the  enterprise,  and  General  Disque  con¬ 
tinues  to  direct  the  work  as  president  of  the  corporation. 

Touching  on  only  the  chief  features  of  General 
Disque’s  professional  record,  it  may  be  said  that  he  en¬ 
tered  the  regular  Army  in  1899,  and  was  advanced  from 


serp’ant  to  first  lieutenant  in  the  Philippines.  In  1913 
he  V  iS  a  cavalry  captain  on  the  Mexican  border ;  later, 
returning  to  the  Philippines,  he  was  assigned  to  con¬ 
struction  work  until  1917.  Then  he  resigned  to  accept 
the  position  of  warden  at  the  Michigan  State  peniten¬ 
tiary,  one  of  the  few  self-sustaining  prisons  in  the 
country.  After  a  notably  successful  administration 
there,  when  this  country  entered  the  war  he  applied  for 
his  old  commission  as  cavalry  captain.  Instead  he  was 
made  lieutenant  colonel  in  the  Signal  Corps,  and  last 
October  was  sent  to  the  Pacific  Coast  to  report  on  the 
spruce  situation. 

When  the  executive  staff  for  the  Spruce  Production 
Division  was  being  organized  the  aim  was  to  find  the 


ablest  men  available  on  the  continent.  Lumbering  as 
General  Disque  proposed  to  do  it  would  be  a  new  busi¬ 
ness,  and  exceptional  talent  was  necessary’.  For  de¬ 
partment  heads,  particularly,  he  sought  men  of  experi¬ 
ence  who  had  breadth  and  initiative.  Such  men  were 
found,  and  for  the  win-the-war  work  they  accepted  the 
pay  of  a  captain  or  a  major,  although  in  doing  .so  the  de¬ 
partment  heads  have  sacrificed  an  average  of  $10,000 
per  year. 

The  enterprise  and  enthusiasm  which  these  men  have 
put  into  their  work  has  set  a  high  standard  in  one  of 
the  great  undertakings  of  the  war,  and  General  Disque 
credits  his  staff  with  a  large  measure  of  the  year’s 
success. 


Compressing  Concrete  Increases 
Its  Strength 

Plain  Columns  of  Successive  Layers  Pressed  Down 
Average  Half  Again  as  Strong  as  Those 
Poured  for  Full  Length 

By  Frank  P.  McKibben 

IVofessor  of  Civil  Engineering,  I.«high  University,  Bethlehem. 

Penn. 

Density  in  concrete  being  an  acknowledged  aid  to 
strength,  an  effort  was  made  in  some  recent  tests 
to  determine  whether  this  desired  density  can  be  ob¬ 
tained  by  compressing  the  concrete  during  deposition. 

While  it  is  admitted  that  there  may  be  difficulties  in 
applying  the  process  to  construction,  the  fact  that  the 
tests  show  that  strength  can  be  materially  increa.sed  by 
successive  compressing  of  layers  may  lead  to  further 
investigation. 

The  records  herewith  given  cover  two  types  of  col¬ 
umns:  First,  “ordinary  concrete”  columns,  made  of 
1:2:4  concrete  in  the  usual  way,  of  which  five  specimens 
were  tested,  and,  second,  “compressed  concrete”  col¬ 
umns  made  of  identically  similar  1:2:4  concrete  but 
compressed  during  the  process  of  molding,  the  com¬ 
pressive  loads  varying  from  25,000  to  40,000  lb. — that 
is,  from  approximately  160  to  260  lb.  per  square  inch  of 
cross-section.  Ten  of  these  compressed  concrete  col¬ 
umns  were  tested,  eight  at  the  age  of  28  days  and  two 
at  the  age  of  56  days. 

All  columns  were  approximately  5  ft.  long  and  14  in. 

in  diameter,  and  no  rein¬ 
forcement  whatever  was 
used  in  any  of  them.  The 
concrete  used  in  both  the  or¬ 
dinary  and  in  the  compressed 
columns  was  of  uniform 
quality,  proportioned  in  ac¬ 
cordance  with  Taylor  and  each  was  placed  in  the  form  a  pressure  was  applied  to 
Thompson’s  tables  of  quan-  the  upper  surface  of  the  concrete  by  means  of  a  plunger, 
titles  for  a  1:2:4  mixture.  The  pressure  was  allowed  to  remain  on  each  successive 
The  fine  aggregate  was  Dela-  layer  for  a  few  minutes,  the  plunger  being  then  with- 
ware  River  sand,  a  material  drawn;  more  concrete  was  spaded  into  the  form,  this 
too  fine  for  good  results,  but  in  turn  being  compressed.  Thus,  the  process  of  placing 
commonly  used  until  recently  about  12  in.  of  concrete  into  the  form  and  compressing 
in  the  Lehigh  Valley.  The  the  same  was  repeated  five  times  to  complete  each 
mely  hard,  crushed  limestone  column  approximately  5  ft.  in  length.  The  plunger 
ically  all  of  which  pasesd  a  used  in  compre.ssing  the  wet  concrete  was  13  in.  in 
ig  screened  out.  The  molds  diameter,  and  the  nominal  inside  diameter  of  the  form 


used  were  of  sheet  steel  rolled  into  cylindrical  form,  care 
being  taken  to  prevent  the  loss  of  water  by  making  the 
forms  tight. 

The  ordinary  concrete  columns  were  molded  by  spad¬ 
ing  concrete  into  the  forms  and  tamping  with  an  iron 
bar.  Each  compressed  concrete  column  was  molded  in 
five  layers,  each  layer  being  about  12  in.  deep,  and  as 
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The  forms  were  stripped  three  days  after  the  columns 
were  molded,  the  column  then  being  kept  in  wet  canvas 
for  four  days.  During  the  rest  of  the  28  or  56  days,  in 
the  two  cases,  respectively,  the  columns  were  exposed 
to  the  air  of  the  laboratory. 

The  columns  were  tested  in  the  Lehigh  University 
800,000-lb.  vertical  screw  machine  in  a  standard  man¬ 
ner.  Longitudinal  and  lateral  deformations  were 
measured. 

Tables  I  and  II  give  the  main  data  of  the  tests.  It  is 
interesting  to  compare  the  weight  of  147  lb.  per  cubic 


TABLE  I  TABl'LAR  VIEW  OF  ORDINARY  CONCRETE  COLUMNS 
* —  At  Time  of  Testins 

•s 


compared  with  2680  lb.  per  square  inch  for  compressed 
concrete,  a  gain  of  906  lb.  per  square  iiuh,  or 
51%.  Contrast  this  51%  increase  in  strength  witli  the 
4%  increase  in  weight.  It  is  quite  evident  that  com¬ 
pacting  is  very  effective. 

Now  refer  to  Table  III,  wherein  compressed  coucrete 
columns  are  grouped  with  the  compacting  load  as  a 


TABLE  III  COMPARLSON  BETW  EEN  ULTIMATE  UNIT  STUl  \G  rile 
AND  LOADS  USED  IN  COMPACTING  COMPRESSED  CONCRl  TF 
COLUMNS 

Ultin:at.' 

_  ..  CoTiii'ri>,.iv( 

_  ,  .  .  Compactin*  SiMiitth, 

Column  Ape  in  Pressure.  1 1, 

Number  Days  Pounds  Squan  Imli 

25,000 
25.000 


C'olumii 

Number 

Water 

Per  Cent.* 

W't.  of  Column, 

Wt,  of  Columi 
Cu.Ft 

a 

c 

0. 

M 

< 

Length,  Feet 

Diameter,  In. 

a  . 

15 

5  “  • 
.§ 

P-l 

8  6 

28 

5  0 

14  56 

2,390 

P-2 

7  9 

28 

5  0 

14  34 

2.420 

P-J 

8  0 

851 

147 

28 

5  0 

14  58 

1,640 

P-4 

888 

147 

28 

5  02 

14  81 

1,240 

P-6 

8  0 

815 

147 

28 

5  0 

14  25 

1,180 

Average, 

8  1 

147 

1,774 

*  Ratio  of  water  to  eement  plus  sand  plus  stone. 


foot  for  the  ordinary  concrete  columns  with  the  average 
of  153  lb.  per  cubic  foot  for  the  compressed  concrete 
columns,  a  difference  of  6  lb.,  or  about  4  per  cent. 

The  compressed  concrete  columns  failed'  more  sud¬ 
denly  than  the  ordinary  columns,  and  whereas  in  an 
ordinary  concrete  column  failure  occurs  by  crushing  or 
by  shearing  on  inclined  planes  the  compressed  column 
splits  longitudinally  on  a  diametrical  section  for  a  con¬ 
siderable  portion  of  its  length.  The  compressed  con¬ 
crete  contains  perceptibly  fewer  air  spaces  than  does 
the  ordinary  concrete.  Moreover,  although  the  lime¬ 
stone  was  of  very  hard  quality,  practically  all  stones  on 
the  fractured  section  were  pulled  in  two.  Seldom  in 
compressed  concrete  did  stones  pull  out  of  the  mortar. 

The  advantage  of  compacting  the  concrete  is  clearly 
showm  by  the  high  ultimate  strength  of  the  compressed 
concrete.  For  28-day  ordinary  columns  the  average 
compressive  strength  is  1774  lb.  per  square  inch,  as 
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150 
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14  05 
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8  9 

25.000 

II 
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149 

28 

4  60 

14  00 
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C-ll 

7  8 

30.000 
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28 

4  58 

14  07 

2,560 

C-12 

6  8 

35.000 

765 

155 

28 

4  61 

13  99 

2.930 

C-t5 

6  8 

35.000 

773 

158 

28 

4  67 

13  88 

2,500 

C-16 

6  8 

40.000 

0! 

775 

153 

28 

4  67 

14  10 

3.550 

A  vrr“  IT” 

2  hItO 

C-13 

6  S 

25.000 

Oi 

763 

155 

56 

4  60 

14  00 

3;59C 

C-14 

6  0 

30,000 

OH 

790 

154 

56 

4  79 

14  CO 

4,940 

.Average  7  6 

153 

4,265 

basis.  It  is  here  revealed  that  a  molding  compression 
of  25,000  lb.  produced  an  ultimate  strength  of  2255  lb. 
per  square  inch;  a  molding  compression  of  30,000  lb. 
produced  an  average  ultimate  strength  of  2540  lb.  per 
square  inch;  35,000  lb.  pressure  gave  an  average  of 
2780  lb.  per  square  inch  for  the  three  columns,  C-9, 
C-12  and  C-15.  Observe  that  with  the  compacting 
load  of  40,000  lb.  for  column  C-15,  the  resulting  com 
pressive  strength  was  3550  lb.  per  square  inch,  a  value 
almost  exactly  double  the  average  of  the  five  ordinary 
concrete  columns. 

For  C-14,  age  56  days,  the  ultimate  compressive 
-  strength  is  4940  lb. 

‘M 

_  per  square  inch, 

_  nearly  three  times 

^  the  strength  of  or 

dinary  concrete  at 

—  the  age  of  28  days. 

—  Of  course,  the  ele 

_  ment  of  time  enters 

into  this  high  com 
~  pressive  strength 

“  for  C-14.  The  ac 

—  companying  dia 

_  gram  illustrates 

_  even  more  striking 

ly  than  does  Table 
“  III  the  effect  of 

—  compacting  the  con 

_  Crete.  A  careful 

_  study  made  by  the 

writer  show's  that 
~  stress  deformation 
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r  .-n  5  £  54-  straight  than  the 

Compacting  Loads,  Pounds  „ 

^  corresponding 

EFFECT  OF  COMPACTING  ON  4.  41, 

strength  of  concrete  curves  for  the  or- 
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-•^.ORDINARY  CONCRETE’' 
I  COLUMNS  I 


Compacting  Loads,  Pounds 
effect  of  COMPACTING  ON 
strength  of  CONCRETE 


dinan  concrete  columns,  many  of  the  curves  for  the 
former  being  fairly  straight  almost  to  the  ultimate 

strength. 

Moduli  of  elasticity  corresponding  to  unit  compres¬ 
sive  stresses  of  600  lb.  per  square  inch  are  shown  in 
Table  IV. 

Additional  tests  on  compressed  concrete  should  be 
made  to  determine  the  proper  amount  of  water  to  be 
used  in  mixing,  the  maximum  intensity  of  load  permis¬ 
sible  during  molding  and  the  effect  of  using  compressed 
concrete  in  spirally  reinforced  columns.  It  seems  cer¬ 
tain  that  up  to  some  point  not  yet  determined  increased 

T\BI  i:  IV  MODUU  OF  ELASTICITY  OF  COMPRESSED  CO.NCRETE 
COLU.MNS  FOR  UNIT  COMPRESSIVE  STRESSES  OF  500 
POUNDS  PER  SQUARE  INCH  * 


Column 

MotluluA  of  Elsstieity 

Number 

Lb.  per  Sq.ln. 

07 

3.555,000 

r-« 

4,083,000 

C-9 

3,480,000 

OlO 

3,405,000 

C-II 

3,506,000 

C-12 

5,647,000 

C-15 

5,743,000 

C-16 

4,788,000 

.  4,276.000 

C-lT 

3,474,000 

C-14 

3,606.000 

*  Whon  tested,  all  columns  were  28  days  old ,  except  C- 1 3  and  C- 14,  which  were 
56  daya  old. 

ultimate  strength  follows  with  increased  loads  for 
molding,  but  beyond  that  critical  point  the  excessive 
pres.sure  may  remove  so  much  water  as  to  leave  insuf¬ 
ficient  for  proper  hydration  of  the  cement, 

A.ssistant  Professor  M.  0.  Fuller  of  Lehigh  Univer¬ 
sity  and  former  students  W.  A.  Stickel,  C,  W.  Tanner, 
P,  M,  Teeple  and  C.  R.  Uhl  deserve  all  credit  for  making 
these  tests. 

Buffalo  Water-Waste  Survey  Saves 
Water,  Coal  and  Labor 

Pitometer,  House-to-House  Inspection  and  Fixture 
Repairs  Produce  Remarkable  Results, 

With  City  Only  Half  Covered 

By  George  C.  Andrews 

Water  Commissioner,  Buffalo,  N.  T, 

WATER  consumption  and  waste  in  Buffalo  reached 
339  gal,  per  capita  for  the  year  which  ended 
June  30,  1917,  based  on  a  total  pumpage  of  61,471,- 
000,000  gal.  No  systematic  effort  to  reduce  waste  had 
been  made  for  a  number  of  years,  with  the  result  that, 
while  ample  pumpage  capacity  was  available  and  an 
unlimited  supply  obtainable  from  Lake  Erie,  the  in¬ 
creased  consumption  had  overtaxed  the  mains.  There 
was  a  consequent  decreased  pressure  in  the  outlying 
sections.  The  prejudice  against  meters  and  the  absurdly 
low  rate  of  2c.  per  1000  gal.  (since  raised  to  4c.) 
precluded  the  universal  use  of  meters,  and  it  was 
decided  to  make  a  thorough  water-waste  survey  of  the 
entire  city.  The  results,  with  the  survey  only  partly 
completed,  have  been  notable  as  regards  the  saving  of 
both  water  and  coal. 

The  city  was  divided  into  ten  sections.  The  Pitometer 
Co.  of  New  York  was  engaged  to  survey  one  of  these 
sections  and  then,  if  the  results  justified  taking  such 


a  step,  was  to  be  engaged  to  survey  the  entire  city.  Work 
was  started  in  June,  1917,  and  in  September,  1917, 
the  final  report  on  section  1  was  submitted.  The 
results  to  be  obtained  were  so  evident  from  the  start 
that  surveys  were  ordered  in  two  additional  sections 
while  work  on  the  first  section  was  in  progress,  and 
the  balance  of  the  survey  was  ordered  in  January,  1918. 

The  first  section  surveyed  was  divided  into  seven 
districts.  The  water  was  measured  in  each  district 
by  the  pitometer  method  of  isolating  the  district  and 
measuring  the  consumption  for  48  hours,  and  then 
comparing  the  minimum  night  rate  with  the  total  con¬ 
sumption.  Where  metered  industries  were  in  the  dis¬ 
trict  their  consumption  was  read  during  the  test  period, 
and  the  readings  corrected  accordingly.  At  first,  sub¬ 
divisions  were  made  at  night  of  each  block  in  the 
district,  with  the  idea  of  locating  underground  leaks, 
but  the  house  waste  was  so  great  and  so  constant  in 
practically  every  district  that  this  was  abandoned  until 
after  a  thorough  house  inspection  had  been  made.  In 
conjunction  with  the  pitometer  engineers  20  of  the 
regular  inspectors  of  the  Water  Department  were  em¬ 
ployed.  These  men  worked  in  pairs.  They  first  made 
an  inspection  for  house  waste.  Then,  by  shutting  off 
the  house  cock,  they  tested  by  aquaphone  for  a  leak  in 
the  service  between  the  house  and  the  curb  box;  and 
also,  by  shutting  off  the  water  at  the  curb,  for  a  leak 
in  the  service  between  the  main  and  the  curb  box. 
Blanks  were  prepared  and  a  report  was  required  on 
the  conditions  found  at  each  house.  At  all  places 
where  faulty  fixtures  were  found  and  services  were  in 
poor  condition,  a  “notice  to  repair”  was  served.  This 
notice  stated  the  nature  of  the  trouble  and  called  for 
repairs  in  24  hours,  under  threat  of  having  the  water 
shut  off. 

Each  “notice  to  repair”  was  attached  to  a  stub  which 
was  retained  by  the  inspector.  Approximately  a  week 
later  a  reinspection  was  made  of  the  buildings  where  a 
“notice  to  repair”  had  been  served,  and  if  the  repairs 
had  not  been  made  the  water  was  turned  off.  In  the 
first  section  surveyed  this  was  not  rigidly  enforced,  but 
practically  75%  of  the  leaks  were  repaired  at  once. 
Where  places  were  metered  no  inspection  was  made. 
All  unmetered  business  places  were  served  with  a  notice 
that  a  meter  would  be  installed. 

Waste  Caused  by  Antifreezing  Closets 

A  considerable  number  of  antifreezing  closets  were 
found  in  this  section.  At  first  meter  notices  were 
served,  but  the  department  felt  that  it  was  not  advisable 
to  meter  these  places  at  that  time  and  a  special  notice 
was  printed  calling  attention  to  the  waste  of  water 
by  that  type  of  closet  and  to  the  fact  that  it  was 
almost  impossible  to  keep  it  in  repair.  Notice  was 
served  that  if  the  closets  were  not  kept  in  repair  meters 
would  be  installed.  This  notice  resulted  in  the  changing 
of  a  number  of  such  closets  to  those  of  the  tank  style. 

A  considerable  number  of  complaints  came  to  the 
office  at  first  from  persons  who  had  employed  plumbers 
to  make  repairs;  these  plumbers  had  failed  to  appre¬ 
ciate  the  seriousness  of  small  leaks  and  had  unwittingly 
slighted  their  work.  But  these  complaints  became  fewer 
as  the  work  progressed  and  the  plumbers  did  better 
work. 
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The  results  obtained  in  section  1  were,  briefly,  as 
follows: 


Total  conmimption  in  24  hour*  bffoiv  imn'py,  pal  .  12,145.000 

Total  oinaunipt  ion  in  24  boura,  aftpr  aurvey,  gal  .  8,317,000 

Redurtion,  gal  4,008,000 

IVfTntagp  of  reduction  .  12 

Number  of  underground  Icalic  .  12 

l^eakage  per  24  hours  from  undcTground  leaks,  gal  .  887,000 

Number  of  acrvicr'a  in  aection  8,000 

NumberofdefectiveiM'r\’icoBfoundandorder»‘dri’pnired.  .  308 

Percentage  19 

Number  of  dwellinra  in  section  .  .  7,889 

NumlM'r  of  fixture  b'aks  .  .  .  1,449 

Percentage  of  fixture  leaks  to  dwellings  ....  ...  417 


Section  2  comprised  old,  low-prade  dwellinprs,  mostly 
equipped  with  antifreezinj?  or  evasive  closets.  The  total 
consumption  in  this  section  was  19,051,000  gal.  per  day, 
with  a  minimum  nipht  rate  of  83,3^f .  Repairs  ordered 
in  this  section  were  made  much  more  promptly  than 
in  section  1,  notwithstanding  the  fact  that,  as  a  class, 
the  property  owners  were  poorer.  Unfortunately,  an 
early  winter  accompanied  by  a  heavy  snow  prevented  a 
remeasurement  of  this  section  until  spring.  At  that 
time,  notwithstanding  the  fact  that  more  than  6510 
leaky  fixtures  and  431  service  leaks  had  been  repaired, 
no  material  reduction  in  consumption  resulted.  This 
is  a  section  where  selective  metering  must  be  employed, 
as  repairs  to  antifreezing  toilets  are  not  permanent. 
The  department  has  now  raised  the  rate  on  this  type 
of  closet  from  $1.50  to  $10  per  year,  and  a  large  number 
have  been  taken  out.  Meters  have  been  installed  on 
several  services  supplying  such  closets,  and  the  results 
are  astounding.  One  place  showed  a  consumption  of 
more  than  4000  cu.ft.  per  day,  yet  the  owners  still 
asserted  that  there  was  no  waste.  Considering  the 
number  of  people  living  in  this  district,  the  consump¬ 
tion  should  not  be  more  than  10,000,000  gal.  per  day, 
at  the  most  liberal  estimate. 

Section  3  was  a  sparsely  settled  part  of  the  city  in 
which  pipes  had  been  laid  twenty-five  years  ago, 
anticipating  a  quick  development  which  is  now  just 
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arriving.  Most  of  the  mains  were  laid  in  It 
trench  to  avoid  excavating  rock,  as  the  rock 
section  is  within  2  or  3  ft.  of  the  surface, 
time  of  paving  the  streets  service  connectic  ^ 
made  for  all  lots,  with  the  result  that  huno 
unused  supplies  had  been  in  the  ground  for  tw 
years.  As  the  services  and  the  mains  are  in  the 
trenches,  leaks  are  seldom  indicated  by  water  : 
ing  on  the  surface.  The  total  consumption  in  this 
district  was  7,291,800  gal.  per  day,  and  the  nn.-umum 
night  rate  was  77.2%.  A  large  number  of  broken, 
unfinished  supplies  and  several  cracked  pipes  were 
discovered  by  pitometer  measurements,  which  alone 
accounted  for  a  total  of  2,805,000  gal.  per  day  in  this 
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section.  The  number  of  leaky  fixtures  was  practically 
in  the  same  ratio  as  in  section  1.  Service  leak.-,  were 
in  a  slightly  larger  ratio. 

The  survey  is  now  practically  50%  completed,  and  the 
pumpage  each  month  is  showing  a  cumulative  decrease 
as  compared  with  the  preceding  year,  as  may  be  seen 
from  the  following: 


PUMr.4GE,  IN  MILLION  GALLONS 


Month 

1917 

1918 

IV.r.:,: 

June  .  . 

4,560 

4,527 

3) 

July  . 

. 4,835 

4,676 

159 

August  . 

.  5,092 

4,666 

426 

xS'ptember  . 

4,611 

4,118 

49} 

October  . 

4,614 

4,069 

545 

The  actual  reduction  in  waste  is  much  greater  than 
indicated,  as  the  industrial  use  of  water,  as  shown  by 
meters,  is  more  than  10%  greater  than  last  year. 

The  reduction  in  pumpage  has  resulted  in  the  savin.? 
of  nearly  1000  tons  of  coal  per  month,  and  practically 
a  25%  reduction  in  labor  force  at  the  stations. 

The  permanency  of  the  work  is  shown  by  remeasure¬ 
ments  in  section  1,  just  one  year  after  the  work  was 
completed,  when  practically  no  increase  in  the  night 
rate  of  consumption  was  found. 


Promising  Results  with  Miles  Acid  Process  of  Sewage 
Treatment  in  New  Haven  Tests 

Good  Removal  of  Suspended  and  Settleable  Solids  and  Bacteria — Effluent  and  Sludge  Stable — 
Grease  Utilization  Problems — Local  Conditions  Favor  Process  at  New  Haven 


Experiments  with  the  Miles  acid  process  of  sew¬ 
age  treatment  at  New  Haven,  Conn.,  indicate  that  al¬ 
though  the  process  seems  to  have  some  rather  serious 
limitations  which  might  preclude  its  use  elsewhere,  yet 
it  promises  to  be  satisfactory  for  the  conditions  which 
prevail  at  New  Haven.  The  following  statements  re¬ 
garding  the  experiment.s  and  the  results  obtained  are 
from  a  paper  by  Prof.  C.-E.  A.  Winslow,  professor  of 
public  health,  Yale  University,  and  F.  W.  Mohlman. 
chemist  of  the  Connecticut  Department  of  Health,  read 
before  the  annual  convention  of  the  American  Public 
Health  Association  last  September. 

The  most  extensive  investigations  of  this  process, 
so  far  conducted,  have  been  carried  out  by  the  writers 
at  New  Haven,  Conn.,  during  1917  and  1918.  Condi¬ 
tions  here  seemed  a  priori  unusually  favorable  to  the 
process  of  acid  treatment.  It  was  desirable  that  the 
effluent  to  be  produced  should  be  clarified  and  disinfected 


but  not  necessarily  nitrified — precisely  the  results  which 
the  Miles  process  aims  to  produce;  and  the  sewage  was 
known  to  be  of  low  alkalinity  on  account  of  the  presence 
of  acid  industrial  wastes. 

The  experiments  were  conducted  under  an  appropria¬ 
tion  made  by  the  City  of  New  Haven,  and  directed  by  a 
committee  of  which  the  senior  author  was  chairman  and 
of  which  Prof.  S.  E.  Barney  and  A.  B.  Hill  were  the 
engineering  members,  and  with  the  junior  author  as 
chemist  in  charge  of  the  plant. 

The  studies  were  made  at  two  of  the  five  different 
outfall  sewers  of  the  City  of  New  Haven.  Four  dif¬ 
ferent  runs  were  made  with  the  East  St.  sewage  and 
one  run  with  the  Boulevard  sewage,  each  run  ranging 
from  24  to  75  days.  In  each  case  small  wood  tank.s  were 
used,  the  average  detention  period  being  four  hours. 
The  acid  was  applied  in  the  form  of  SO,  gas.  The  al¬ 
kalinity  of  the  East  St  sewage  is  very  low  (averaging 


only  5^^  ppni.  for  the  four  runs),  so  that  it  was  neces- 
sar>’  to  add  only  700  lb.  of  acid  per  1,000,000  gal.  of 
sewape  treated,  to  secure  an  acidity  of  50  p.p.m.  (as 
calcium  carbonate).  At  the  Boulevard  sewer  1130  lb. 
of  acid  per  1,000,000  gal.  of  sewage  were  required  to  se¬ 
cure  an  acidity  of  50  p.p.m.  (as  calcium  carbonate). 

General  Results  of  Miles  Acid  Treatment 

The  general  results  of  the  acid  treatment  were  highly 
satisfactory.  The  removal  of  total  suspended  solids 
amounted  to  61  and  66%,  respectively,  at  the  two  out¬ 
falls,  and  the  removal  of  settleable  solids  to  90  per  cent. 

The  sewage  of  the  East  St.  sewer  is  an  abnormal  one, 
having  a  very  low  bacterial  count  as  a  result  of  the 
presence  of  copper  salts  contributed  by  industrial 
wastes.  During  the  first  run  at  East  St.  an  insufficient 
amount  of  acid  was  added,  and  the  treated  effluent  had 
an  average  acidity  of  only  12  p.p.m.  Yet  even  in  this 
case  the  removal  of  total  bacteria  averaged  85%  and 
of  B.  coli  types  98%.  The  removal  of  total  bacteria  aver¬ 
aged  87%  in  the  second  run,  98%  in  the  third,  and  over 
99''f  in  the  fourth  run  and  in  the  Boulevard  test.  The 
removal  of  gas-forming  organisms  was  89%  in  the  third 
run  and  over  98%  in  all  other  cases.  Of  all  samples  of 
effluent  examined  at  East  St.  91%  showed  less  than  10,- 
000  bacteria,  and  84%  less  than  1000  B.  coli  per  cubic 
centimeter,  while  at  the  Boulevard  91%  showed  less  than 
10,000  bacteria  and  41%  less  than  1000  B.  coli  per 
cubic  centimeter. 


and  general  character  of  Miles  acid  sludge  is  presented 
in  the  accompanying  table: 

CHARACTEH  OF  .MILF.S  ACID  SLUDGE  AT  NEW  HAVEN 

Boulevard 

East  St.  SowtT  Sewer 

I..enKth  of  run  ...  2’>  days  24  days  44  da\  s  70  days  29  day* 

ToUlRallonssewaite  treated  260.000  239.400  407,820  602.220  143,300 

Gallons  wet  sludfce  per  m.g.  sewatte.  3,730  4,023  3,200  2,600  3,373 

Hpeeilie  gravity  .  1,067  1,048  1,034  1,061 

Per  rent,  moisture  .  86  6  88  86  3  83  7  92  3 

Pounds  dry  sludge  per  m  g  sewage  303  483  439  368  403 

Ether  extrart,  per  cent,  dry  sludge  23  7  24  0  29  32  6  30  9 

FHherextraet,  pounds  per  m  g  .  119  116  127  120  i24 

Volatile  matter,  per  rent,  dry  .sludge  47  2  31  2  37  3  63  8  78  3 

Nitrogen,  per  rent,  dry  sludge  16  16  24  20  30 

So  far  the  results  of  the  New  Haven  experiments  were 
very  favorable  to  the  Miles  process;  but  when  the 
grease  which  had  been  recovered  was  studied  with  more 
care,  in  order  to  determine  its  real  commercial  value, 
the  aspect  of  the  matter  began  to  change.  The  diffi¬ 
culty  lies  primarily  in  the  presence  of  a  large  propor¬ 
tion  of  unsaponifiable  material  (waxes,  mineral  oils 
and  similar  substances)  in  the  ether  extract,  sub.stances 
of  this  kind  being  practically  worthless  and  their  pres¬ 
ence  necessitating  costly  processes  of  purification.  The 
sludge  obtained  in  the  third,  44-day  run  when  analyzed 
by  Dr.  Raymond  Wells  yielded  24%  of  grease,  46%  of 
tankage  and  28%  of  water.  The  grease  analyzed  as 
follows:  Moisture  and  volatile  matter,  11;  un.saponifi- 
able  material,  21.1;  free  fatty  acids  (by  weight),  40.2; 
neutral  grease,  22.3;  insoluble  and  metallic  soap,  3.3;  of 
the  40.2%'  of  free  fatty  acids  14.4%  was  rosin  and 
25.8%  actual  free  fatty  acids.  The  degreased  sludge 
contained  3.91%  of  nitrogen  as  NH„  0.96%  of  phos¬ 
phoric  acid  as  P,0,  and  51.88  %  of  ash.  The  grease  ob¬ 
tained  from  the  other  three  runs  made  with  the  East 


Both  Effluent  and  Sludge  Stable 

It  is  particularly  important,  from  the  point  of  view 
of  the  practical  sewage-works  operator,  to  note  that 
both  effluent  and  sludge  were  so  affected  by  the  acid  pres¬ 
ent  as  to  be  stable  for  considerable  periods,  so  that  with 
a  plant  of  this  tjqie  no  local  nuisance  need  be  anticipated. 
During  the  whole  period  of  our  experiments  there  were 
only  one  or  two  occasions  on  which  slight  signs  of  septic 
action  were  noticed  in  the  tank,  and  the  sludge  was 
stored  in  barrels  for  weeks  without  the  production  of 
offensive  odors. 

From  Aug.  17  to  Sept.  27,  1917,  we  operated  the  Miles 
acid  tank  as  a  plain  sedimentation  tank,  using  the  same ' 
quantity  of  sewage  and  the  same  procedure  in  all  re¬ 
spects,  except  that  the  addition  of  acid  was  omitted. 
Only  40%  of  the  suspended  solids  was  removed  from  the 
sewage,  as  compared  with  60%  by  the  Miles  acid 
process.  Septic  conditions  were  pronounced  in  the  tank, 
as  the  increase  in  ammonia  nitrogen  and  alkalinity  in¬ 
dicate.  Bacterial  determinations  were  not  made  dur¬ 
ing  this  test,  but  there  is  no  reason  to  suppose  that  the 
count  decreased  to  an  appreciable  extent,  particularly 
in  view  of  the  offensive  condition  of  the  sludge.  The 
sludge  was  higher  in  moisture  content  than  was  the 
Miles  sludge,  and  much  less  sludge  and  grease  was  re¬ 
covered.  This  was  partly  due  to  the  low  suspended 
solids  in  the  raw  sewage,  but  even  if  there  had  been  105 
parts,  as  in  the  acid  tesis,  instead  of  88,  the  sludge 
and  grease  recovered  would  have  been,  respectively,  360 
and  70  lb.  These  quantities  are  75%  and  58%  of  the 
quantities  recovered  by  the  acid  process. 

The  information  obtained  in  regard  to  the  amount 


St.  sewage  contained,  respectively,  19.8.  20.7  and  28.3% 
of  unsaponifiable  material. 

Study  of  Unsaponifiable  Material 

In  view  of  the  fact  that  the  East  St.  sewer  receives 
contributions  of  mineral  oil  from  a  munition  factory 
it  was  thought  that  the  large  amount  of  unsaponifiable 
material  might  be  due  to  this  cause,  and  the  Boulevard 
plant  was  installed  to  test  this  point  with  a  fairly  nor¬ 
mal  domestic  sewage.  The  result  here  was  distinctly 
better,  the  proportion  of  unsaponifiable  material  being 
only  15.7%  with  41.5%  free  fatty  acids,  0.5%  moisture 
and  volatile  matter  and  1.3%  insoluble  impurities. 
Even  this  value  is  still  so  high  as  to  impair  seriously 
the  value  of  the  grease. 

It  seems  probable  that  a  fairly  high  content  of  un¬ 
saponifiable  material  is  a  normal  characteristic  of  gre.*ise 
obtained  from  sewage  sludge.  Thorpe  in  his  “Diction¬ 
ary  of  Chemistry”  says :  “Sewage  fats  are  characterized 
by  large  proportions  of  free  fatty  acids.  The  amount 
of  unsaponifiable  matter  is  also  considerable.  The  na¬ 
ture  of  this  has  not  yet  been  investigated.  Probably 
it  consists  to  a  large  extent  of  coprosterol  which  forms 
an  important  constituent  of  excrementitious  matter.” 
Lewkowitsch,  in  “The  Technology  and  Analysis  of  Oils, 
Fate  and  Waxes,”  notes  the  presence  of  11.6%  of  unsa¬ 
ponifiable  material  in  the  grease  obtained  at  Cassel. 
The  source  of  this  material  is  apparently  the  feces  them¬ 
selves,  for  a  review  of  the  literature  shows  that  of  the 
ether  extract  of  dried  feces  (which  amounts  to  27 — 
35%)  12 — 14%  is  unsaponifiable  matter,  about  half  of 
the  latter  perhaps  being  cholesterol. 

The  usual  limit  for  unsaponifiable  matter  in  grease 
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to  be  u.setl  for  soap  making;  is  alx)ut  5'cf  and  unless 
prease  containing  10 — 20%  of  material  of  this  kind 
could  be  economically  distilled  it  could  be  used  only  as 
wool  grease,  which  is  worth  about  half  as  much  as  gar¬ 
bage  grease,  or  5  to  6c.  a  pound,  according  to  tha  high 
prices  of  1918.  Samples  of  the  sludge  obtained  from 
New  Haven  sewage  w’ere  submitted  to  Colgate  &  Co. 
and  the  Cobwell  Corporation  of  New  York  and  to  Swift 
&  Co.  and  Armour  &  Co.  of  Chicago,  and  the  chemists 
of  all  of  these  concerns,  after  extracting  the  grease  and 
studying  it,  were  of  the  opinion  that  in  its  crude  state 
the  material  was  of  practically  no  value  to  the  soap- 
maker.  If  such  grea.se  is  to  be  utilized  it  must  first  be 
freed  from  its  impurities  by  distillation. 

P.  F.  Wild,  vice-president  of  the  Falk  Co.,  grease  dis¬ 
tillers,  Pittsburgh,  arranged  to  distill  a  4-lh.  sample  of 
the  grease  obtained  from  the  Boulevard  sewage.  The 
material  was  saponified  and  then  decomposed,  and  the 
fatty  acids  obtained  were  di.stilled.  The  product  which  re¬ 
sulted  was  light  brown  in  color  but  had  a  noticeable  odor, 
although  the  chemi.st  of  the  Falk  Co.  reported  that  it 
was  much  le.ss  offensive  than  garbage  grease.  He  added 
that  the  grease  can  be  worked  in  practical  manner  if 
the  .sulphurous  fumes  which  are  in  combination  with 
the  oil  can  be  removed.  Otherwise,  during  distillation 
this  considerable  sulphurous  acid  involved  is  more  or 
less  destructive  to  the  apparatus  used,  and  imparts  a 
rather  disagreeable  odor  during  the  distillation. 

The  di.stilled  grea.se  thus  obtained  amounted  to  70% 
of  the  crude  grease,  which  yielded  in  addition  3%  of 
glycerine  and  22%  of  pitch. 

According  to  the  e.stimate  of  William  M.  Ware  &  Co., 
Boston,  the  crude  product  as  obtained  from  the  sewage 
should  be  worth  8.5c.  a  pound,  and  the  grease  from  the 
Ea.st  St.  sewage  (containing  25  instead  of  15%  of  non- 
saponifiable  matter)  not  w’orth  more  than  6.5c.  The 
ether  extracts  obtained  from  both  sewages  varied  be¬ 
tween  116  and  124  lb.  per  1,000,000  gal.,  but  the  ex¬ 
tractions  made  for  us  by  the  Cobwell  Co.  and  the  Col¬ 
gate  Co.  indicate  that  not  more  than  100  lb.  could  be 
safely  assumed  on  a  commercial  scale  in  either  case. 
On  this  basis  the  Boulevard  grease  would  be  worth  per¬ 
haps  $8.50  per  1,000,000  gal.  The  grease  from  tankage 
corresponding  to  100  lb.  of  grease  per  1,000,000  gal. 
would  amount  to  300  lb.  for  the  Boulevard  sew'age.  This 
grease-free  tankage  contained  4.8''c  of  ammonia  worth 
at  $4.00  a  unit  (20c.  a  pound)  $2.88  per  1,000,000  gal. 
The  Boulevard  sewage  would  therefore  yield  products 
worth  altogether  $11.38  per  1,000,000  gallons. 

Grease  From  East  Street  Sewage 

Our  data  in  regard  to  the  grease  obtained  from  the 
East  St.  sewage  is  less  satisfactory,  since  this  material 
was  not  distilled  on  a  commercial  scale.  Dr.  W.  S. 
Richardson,  of  Swift  &  Co.,  and  Dr.  Paul  Rudnick,  of 
Armour  &  Co.,  believed  the  crude  product  to  be  prac¬ 
tically  unsalable.  Dr.  M.  H,  Ittner,  of  Colgate  &  Co., 
found  20%  of  unsaponifiable  material  in  his  sample  and 
emphasized  the  fact  that  the  grease  would  have  to  be 
distilled  and  would  probably  yield  less  than  60%  of 
fatty  acids.  G.  A.  Molleson,  of  Kuh  &  Valk,  grease 
brokers.  New  York  City,  considered  the  grease  as  sub¬ 
mitted  to  him  to  be  unsalable  and  suggested  that  if  the 
total  of  moisture,  volatile  ^  matter  and  unsaponifiable 


1  ''0. 2:; 

matter  could  be  brought  below  20^^  it  might  wortv, 

5  to  6c.  Dr.  Raymond  Wells  of  the  Cobwell  Co  iation 
thought  that  even  for  use  as  wool  grease  d  Iation 
would  be  necessary,  and  that  some  of  the  miii  ,1  oils 
present  in  this  sample  might  possibly  go  over  ii  di^- 
tillate,  making  even  the  distilled  product  unsuii  ,le  for 
soapmaking.  He  thought  5  to  6c.  a  pound  won,  he  as 
much  as  the  grea.se  was  worth.  He  noted  also  ti  .t  the 
composition  of  the  sludge  was  such  as  to  threaU  n  cer¬ 
tain  difficulties  in  extraction  if  the  process  w.  re  not 
carefully  controlled.  Dr,  Rudnick  had  the  same  expe- 
rience,  reporting  clogging  in  the  separation  of  the  finely 
divided  sludge  from  the  gasoline  extract. 

Altogether,  in  view  of  the  peculiarly  unfavorable  char¬ 
acteristics  of  this  particular  sludge,  we  do  not  itelieve 
it  would  be  safe  to  assume  a  value  for  the  crude  product 
of  more  than  5c.  per  pound.  This  e.stimate,  however,  we 
feel  is  not  too  high,  in  view  of  the  possibility  of  dis¬ 
tilling  the  grease  and  its  suitability  for  wool  grease  if 
not  for  soapmaking.  This  would  amount  to  a  return  of 
$5  per  1,000,000  gallons. 

The  East  St.  sewage  should  yield  350  lb.  of  tankape 
per  1,000,000  gal.,  but  its  tankage  contains  only  3'',  of 
ammonia,  giving  a  tankage  value  of  $2.09  per  1,000,000 
gal,,  which,  with  a  grease  value  of  $5,  would  give  a 
total  return  of  $7.09. 

Applicability  and  Cost  of  the  Miles  Acid  Process 

Based  on  the  production  of  SO,  gas  by  burning  sul¬ 
phur  (a.ssumed  to  cost  $36  a  long  ton)  and  on  drying 
from  85  to  10%  moisture  (coal  assumed  at  $7.50  per 
ton)  it  appears  that  the  acid  treatment  of  the  sewage 
from  the  East  St.  outlet  should  be  materially  cheaper 
than  either  Imhoff  treatment  or  fine  screening,  under 
existing  local  conditions.  With  a  fall  in  the  price  of 
grease  after  the  war  the  outlook  would  be  less  favorable. 

Cost  estimates  for  the  treatment  of  the  Boulevard 
sewage  are  of  a  somewhat  different  character.  The 
Miles  process  is  here  considerably  more  expensive — 
first,  because  of  the  higher  alkalinity  of  the  sewage, 
and  second,  because  of  the  fact  that  the  plant  would  be 
smaller  and  costs  per  unit  volume  therefore  larger.  If 
the  problem  of  the  Boulevard  sewer  stood  by  itself  we 
should  be  somewhat  in  doubt  whether  to  favor  Imhoff 
or  acid  treatment,  with  the  facts  in  hand.  Since,  how¬ 
ever,  the  case  for  acid  treatment  seems  so  clear  for  the 
East  St.  sewer  w-e  are  of  the  opinion  that  it  would  be 
wise  to  delay  construction  at  other  New'  Haven  outfalls 
until  the  acid  process  has  been  tried  out  on  a  practical 
.scale  at  the  point  where  it  promises  best  results. 

Our  experience  with  New  Haven  sewage  lends  no 
color  to  the  hope  that  a  net  financial  profit  can  be  ob¬ 
tained  by  the  use  of  the  Miles  acid  process,  except  with 
sewage  of  exceptionally  high  grease  content  and  low  al¬ 
kalinity.  They  do,  however,  suggest  that  for  commu¬ 
nities  where  clarification  and  disinfection  are  desirable 
— where  screening  would  be  insufficient  and  nitrifica¬ 
tion  unnecessary — the  process  of  acid  treatment  comes 
fairly  into  competition  with  other  forms  of  tank  treat¬ 
ment;  and  that  it  is  particularly  suited  to  dealing  with 
sewages  which  contain  industrial  wastes,  and  to  use 
in  localities  where  local  nuisances  must  be  avoided  at 
all  costs  and  w’here  sludge  disposal  could  be  provided 
for  only  with  difficulty. 
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Additional  space  economy  is  realized  in  a  number  of  Many  of  the  yards  found  during  the  past  year  that 
yards  by  using  dry  docks  as  launching  slips  (Buffalo,  more  crane  equipment  was  desirable  for  making  full 
Lorain,  Toledo,  Chicago).  Water  being  required  only  speed  in  the  shipbuilding.  In  the  slip-and-pier 
at  launching  time,  the  docks  between  launchings  are 
often  occupied  by  vessels  undergoing  repairs.  Assump¬ 
tion  of  control  over  dry  docks  by  the  District  Manager 
a  year  ago  assured  coordination  of  the  dock  use  with 

shipbuilding.  This  seizure,  - 

which  had  the  hearty  co-  ^ 
operation  of  owners  and 
builders,  had  the  object  of 
assuring  the  least  possible  | 
disturbance  by  interference 
due  to  , repairs  and  ship 
reconstruction  work.  All  ; 
repair  jobs  have  been  al- 

located  to  those  yards  and  v 

dry  docks  where  they  would 
cause  least  dislocation  of 
shipbuilding.  Riverside 
berths  are  found  at  Cleve¬ 
land,  where  the  available  ^ 

low  ground  is  quite  nar-  J 

row;  at  Manitowoc,  where 

needed.  Timber  sheetpile  - 

Jo  FIG-  6.  SHIPBUILniNG  IN 

construction  is  universally  extkntikd  hv  ux 

employed  for  this.  Little 

other  construction  or  foundation  work  is  required  at  tons  are  standard, 
the  berth,  except  keel-block  stringers  and  some  lateral  .service.  There  hi 
piling  or  pile-supported  bents.  in  the  number  of 

Cranes  of  various  types  are  in  service.  The  prin-  on  account  of  ex 
cipal  cranes  of  the  pre-war  period  are  trolley  bridges  and  because  of  in 
of  two  forms:  Cantilevers  running  on  tracks  alongside  unit  of  track, 
the  berth  and  reaching  out  over  the  full  width  of  the  Handling  mater 
berth,  and  gantry  cranes  straddling  the  berth.  In  the  building  berths  wi 
past  year  locomotive  cranes  mounted  on  portal  or  gantry  ation  in  past  yes 
substructures  have  been  installed  in  many  of  the  yards  for  fabricated  mat 
'.Wyandotte,  Ecorse,  South  Chicago,  Manitowoc,  Du-  war-time  shipbuih 
luth)  as  part  of  the  expansion  of  crane  facilities  betw'een  shop  and 
necessary.  These  machines  (Fig,  5)  could  be  obtained  and  yard  operation 
more  quickly  than  cranes  of  other  types.  have  therefore  s« 


type  of  yard  the  oldest  cranes  are  double  cantilever 
machines,  giving  one  hoist  hook  for  two  long  berths 
(Fig.  6).  This  is  the  ca.se  at  the  Wyandotte,  South 
Chicago  and  Superior  yards.  Most  of  the  others  had 

_ ; _  one  crane  for  each  long 

berth,  giving  one  hook  for 
two  of  the  present  short 
ships.  The  tendency  dur¬ 
ing  the  past  year  has  been 
to  provide  one  crane  per 
short  berth,  where  possible. 
With  arrangements  like 
.  that  sh(iwn  in  Fig,  6  in- 

-s  crease  of  crane  service 

proved  difficult  or  impos- 
sible,  but  careful  manage- 
ment  succeeded  in  keeping 
-  these  berths  practically  up 
to  the  normal  rate  of  pro- 
.  duction  made  on  other 
berths  in  the  yard.  Other 
handling  equipment  of  the 
L  I  shipyards  has  been  af- 

fected  relatively  little  by 
Uw  I  the  emergency  shipbuild- 

BiS  w¥  •  I  hig  needs.  It  includes  lo- 
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additional  plate  racks  for  material  ready  for  erection, 
in  their  rearrangement  of  facilities  during  the  past 
year. 

In  the  typical  yard  layout  the  punch  shop  is  located 
close  to  the  berths,  usually  about  as  indicated  in  the 
two  sketches  on  page  980  of  last  week’s  issue.  Cleve¬ 
land  represents  quite  precisely  the  normal  arrangement 
for  the  riverside  type  of  yard.  The  Manitowoc  yard  has 
its  punch  shop  located  somewhat  farther  back,  virtually 
central  to  the  tongue  of  land  around  which  the  berths 
are  grouped.  In  the  slip-and-pier  yards  the  shop  is  lo¬ 
cated  just  far  enough  back  of  the  slip-head  to  allow 
for  one  or  several  railway  tracks  to  pass. 

Short  distance  of  transportation  from  shop  to  build¬ 
ing  berths  has  proved  its  value  as  a  factor  in  speed  of 
shipbuilding.  This  is  prominent  at  Cleveland,  where 
with  the  shop  paralleling  the  berths  the  material  pass¬ 
ing  out  of  the  punch  shop  goes  into  storage  directly 
under  the  craneway  without  intermediate  handling,  and 
when  wanted  is  moved  across  to  the  ship  without  waste 
of  effort.  However,  the  slowing-up  influence  of  long 
transportation  from  the  shop  is  felt  only  where  there  is 


FIO.  6.  KOUK  HEKTHS  SERVED  HY  ONE  CRANE  HOOK 


no  storage  near  the  ship ;  where  there  is  ample  storage 
facility  along  the  building  berth.s,  as  is  the  ca.se  at 
Lorain,  the  long  haul  from  the  shop  does  not  appear 
to  cause  loss  of  time  but  results  only  in  slight  increase 
in  transportation  expense.  In  another  yard,  where 
conditions  locate  the  fabrication  at  a  distance  from 
the  principal  berths,  delays  result  because  there  is 
no  space  for  fabricated  storage  at  the  berths. 

Making  provision  for  such  storage,  and — what  is  just 
as  important — for  assembly  of  parts  that  can  be  riveted 
up  in  advance  of  erection,  has  been  the  subject  of  much 
careful  planning  in  a  number  of  the  yards  during  the 
past  few  months.  With  the  shop  located  close  to  the 
berths,  it  has  sometimes  been  difficult  to  find  the  neces¬ 
sary  space  for  this  storage  and  assembly.  The  difficulty 
is  pronounced  in  the  pier  arrangement  of  berths  with 
berths  grouped  on  a  pier  and  equipped  with  a  double 
cantilever  crane  running  on  a  trestle.  Conditions  such 
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as  are  sketched  diagrammatically  in  Fig.  6  u.'U  >lly  give 
no  room  for  supply  tracks  to  the  berths,  so  ^r. a  much 
extra  crane  travel  is  necessary  and  storage  to  erve  as 
take-up  between  the  shop  and  ship  is  not  ea.sily  provided 

A  radically  new  solution  of  the  a.s.sembly  problem  has 
been  brought  out  by  the  Wyandotte  yard,  in  the  shape 
of  an  assembly  shop.  By  allowing  the  assembly  work 
to  be  done  under  cover,  and  providing  a  machine  riveter 
for  it,  this  shop  is  expected  to  produce  a  large  gain  in 
economy  and  system  of  the  assembly  work.  Further¬ 
more,  the  Wyandotte  shop  will,  it  is  estimated,  increase 
the  riveting  capacity  of  the  yard  by  more  than  25  per 
cent.  An  assembly  shop  is  also  being  built  at  Manitowoc. 

Berth  layout  of  such  type  as  to  furnish  ample  space 
for  fabricated  storage  has  proved  of  very  decided  ad¬ 
vantage,  and  it  was  a  factor  in  making  possible  record- 
speed  shipbuilding  at  the  Ecorse  yard.  At  both  Mani¬ 
towoc  and  Ecorse  the  cantilever  cranes  serving  the 
berths  are  mounted  on  wide-span  gantry  bases,  and  ma¬ 
terial  is  stored  and  preassembled  in  the  space  between 
the  gantry  track  rails,  close  to  the  point  of  use  in  the 
ship. 

Yard  transportation  is  taken  care  of  by  standard- 
gage  track  systems  in  all  the  yards.  Road-tractor  haul¬ 
age  is  ju.st  being  tried  out  at  the  McDougall  yard.  A 
Fordson  tractor  was  put  to  work,  after  the  angle  cleats 
on  the  wheel  rims  were  burned  off,  and  with  various 
special  trailers  it  is  counted  on  for  handling  much  of 
the  miscellaneous  yard  transportation.  If  the  experi¬ 
ment  proves  successful,  tractor  haulage  may  be  adopted 
on  a  large  scale  in  this  yard. 

Crane  service  is  an  essential  factor  in  tran.sportation 
in  some  of  the  slip-and-pier  yards,  where  the  space  be¬ 
tween  the  berths  is  too  narrow  to  admit  of  either 
track  or  team  roadways.  All  material  must  be  moved 
from  the  space  at  the  head  of  the  pier  by  means  of  the 
shipbuilding  cranes. 

While  all  other  yards  in  the  district  are  using  liner.^ 
under  the  out-plates  of  the  shell  and  tank  top,  the  Ecor.'se 
yard  of  the  Great  Lakes  Engineering  Works  joggles 
the  frames  and  floor  members.  A  single  joggling  pre.ss 
is  able  to  handle  all  of  the  work.  Some  other  yard.s  are 
leaning  toward  the  adoption  of  the  same  method.  Wyan¬ 
dotte  and  Manitowoc  also  have  installed  frame-joggling 
machines  for  future  use.  Reduction  of  dead  weight 
of  ship  and  saving  in  cost  are  counted  on. 

The  use  of  reinforced  concrete  was  adopted  as  a  time 
saver  in  building  a  new  boiler  and  engine  shop,  80  x 
600  ft.,  at  the  McDougall  yard.  The  boiler  end  of  the 
building  has  been  in  service  for  some  weeks,  and  the 
engine  part  is  just  being  completed.  There  is  a  heavy 
crane  runway  in  the  main  or  clerestory  bay  of  the  build¬ 
ing;  the  crane  girders  as  well  as  the  columns  are  of 
reinforced  concrete.  Steel  roof  trusses  span  both  main 
and  side  bays,  forming  the  only  connection  between 
the  opposite  concrete  columns. 

Pressed-steel  building  construction  has  also  been  em¬ 
ployed  in  the  rush  work  of  yard  expansion.  At  Ecor.se 
a  number  of  store  houses  for  ship  fittings  have  been 
put  up,  using  pressed-steel  frame  and  sheathing. 

Shortage  developed  in  the  compressed-air  equipment 
of  practically  every  yard  at  an  early  stage  of  the  ship¬ 
building  drive.  It  was  made  more  acute  by  the  practice 
of  operating  many  auxiliary  machines  by  compressed 
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air— in  some  cases  forging  hammers,  pumps  and 

j .^—besides  tapping  the  compressed-air  lines  for 
blast  connections  to  the  rivet  forges.  Installation  of 
additional  compressors,  and  often  revision  of  the  entire 
compressed-air  layout,  due  to  inability  to  expand  at  the 
old  ^ite  of  the  compressor  house,  was  undertaken  every¬ 
where  by  the  beginning  of  1918.  Generally,  the  in¬ 
crease  amounts  to  virtually  a  doubling  of  the  capacity 
oritrinally  installed.  Ultimate  compressor  capacities  of 
1500  to  2000  cu.ft.  free  air  per  minute  are  represented 
in  the  installations  that  are  now  under  way.  To  help 
out  in  their  air  supply  several  yards  have  been  working 
niirht  riveting  gangs  on  the  berths,  but  it  has  not  been 
easy  to  carry  on  this  work  regularly  or  efficiently. 

Buying  compressed  air  from  a  neighboring  industrial 
plant  was  resorted  to  at  Wyandotte  to  tide  over  the  air 
shortage.  A  neighboring  industrial  plant  was  able  to 
release  a  2000-ft.  compressor,  in  the  early  spring  of  the 
current  year,  and  the  yard  promptly  bought  the  full 
capacity  of  this  machine  and  tied  it  into  its  own  air  line 
by  a  pipe  connection. 

Care  of  air  tools  developed  as  a  matter  calling  for 
.special  attention.  The  stock  of  air  tools  has  had  to  be 
largely  increased,  and  this,  with  the  corresponding  in¬ 
crease  of  the  yard  forces,  necessitated  much  more  care¬ 
ful  tool-storage  and  repair  systems.  Larger  air-tool 
rooms  have  been  built  in  most  yards,  new  and  more 
.systematic  storage  arrangements  have  been  provided, 
and  careful  provision  has  been  made  for  daily  inspec¬ 
tion  and  repair  of  the  tools. 

When  war-time  shipbuilding  activities  started,  in 
1015  and  1916,  most  of  the  yards  had  been  shut  down 
for  some  time,  and  were  working  along  on  repair  and 
docking  only,  with  small  forces.  The  trained  yard  or¬ 
ganizations  were  largely  broken  up.  Skilled  shipyard 
men  were  scarce,  as  the  spurt  in  shipbuilding  throughout 
the  country  had  drained  the  Lakes  district.  It  became 
neces.sary  to  build  up  working  forces  rapidly,  in  order  to 
handle  the  urgent  orders  from  abroad.  Green  men  had  to 
be  trained  for  the  work.  The  Manitowoc  yard  two  years 
ago  had  less  than  200  men,  as  against  a  present  forre 
of  well  over  2000;  Lorain  had  only  400  or  500,  where 
it  now  has  about  3200  and  is  not  yet  fully  manned; 
the  Cleveland  yard  started  work  in  1915  with  only  12 
riveting  gangs. 

Training  men  therefore  has  been — and  still  is — one 
of  the  big  problems  of  the  shipbuilding  situation  on  the 
Lakes.  It  was  made  the  more  serious  by  steady  abstrac¬ 
tion  of  men  through  recruiting  by  other  districts.  “The 
district  has  been  systematically  raided  of  its  shipbuild¬ 
ers  by  yards  elsewhere,”  said  a  man  fully  informed 
about  Lake  shipyard  affairs. 

What  has  been  accomplished  by  developing  new  men 
is  instanced  by  the  fact  that  one  yard,  for  example, 
has  increased  its  riveting  force  by  some  fifty  gangs 
(all  made  up  of  green  men)  and  has  in  the  meantime 
lost  to  other  yards  a  large  additional  number.  The 
same  yard  has  developed  40  shipfitters,  27  acetylene 
burners,  half  a  dozen  blacksmiths  and  furnace  men,  and 
a  complete  punch-shop  and  bending-slab  force. 

Dilution  was  the  principal  process  used  in  developing 
men,  up  to  a  short  time  ago.  Its  success  in  all  instances 
depended  on  the  teaching  ability  of  the  gang  bosses  and 

liiH  ;d  men  who  had  the  green  hands  in  charge.  The 


FIG.  7.  ENGINES  AND  BOIl.ERS  PLACED  IN  SHIPS  BT 
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best  results  were  secured  where  closest  attention  was 
given  to  the  problem — that  is,  where  superintendents 
and  foremen  personally  looked  after  the  training  process 
in  detail. 

School  training  was  started  at  a  number  of  yards 
within  the  past  year,  partly  on  the  initiative  of  th.? 
yards  and  partly  through  stimulation  from  the  Indus¬ 
trial  Service  section  of  the  Emergency  Fleet  Corpora¬ 
tion.  It  has  taken  chiefly  three  forms:  First,  training 
the  boys  and  raw  men  in  blueprint  reading  and  in 
details  and  terminology  of  ship  construction,  by  a  three 
or  four  months’  course  of  night  classes;  second,  train¬ 
ing  skilled  men  to  act  as  field  instructors;  third,  train¬ 
ing  foremen.  While  this  school  work  is  still  in  its 
early  stages,  its  value  has  been  demonstrated.  The 
school  cannot  make  skilled  workmen,  but  it  can  make 
men  quicker  to  learn  certain  kinds  of  work. 

At  Cleveland,  where  the  evening  instruction  classes 
in  blueprint  reading  and  ship  construction  were  taken 
up  earliest,  and  a  complete  course  of  print  le.s.sons  was 
developed,  boys  have  been  made  into  competent  second- 
class  shipfitters  in  a  few  months,  and  laborers  who  had 
no  prospect  of  ever  rising  higher  have  been  made  over 
into  dependable  second-class  skilled  workmen.  Many 
yard  managers  state  that  the  training  of  skilled  men 
as  field  instructors  has  had  the  result  of  making  the 
instructors  better  workmen,  besides  enabling  them  to 
train  green  hands  more  rapidly.  Considerable  expan¬ 
sion  of  the  schooling  work  is  in  progre.ss  now,  under 
direction  of  the  Emergency  Fleet  Corporation. 

Piecework  pay  has  been  applied  by  all  the  yards  to 
every  item  that  could  be  handled  in  this  way,  generally 
all  operations  except  punching,  bolting  and  yard  labor. 
Though  the  piecework  rates  are  high,  full-time  work  is 
secured,  and  often  much  overtime. 

Night  work  has  become  the  rule  for  the  shops  and 
for  material  distribution.  In  connection  with  the  latter, 
the  ship  erection  cranes  are  often  run  at  night,  dis¬ 
tributing  material.  Ship  erection  and  riveting  have 
been  carried  on  at  night  only  in  special  cases,  for  speed. 
Where  air  shortage  made  it  necessary  to  put  part  of 
the  riveting  force  on  the  night  shift,  as  at  Wyandotte, 
difficulty  has  been  found  in  keeping  up  this  force. 
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Accommodations  for  the  men  are  in  most  cases  scarce 
and  far  away.  The  yards  at  Cleveland,  Detroit  and 
Chicago,  which  are  in  city  districts  affording  reasonably 
ample  accommodations,  have  had  the  freest  labor  sup¬ 
ply.  At  some  of  the  other  yards  the  situation  has  been 
serious  enough  to  require  construction  of  dwellings  by 
the  yard  or  by  the  Government  authorities.  At  Lorain 


KI«.  8.  PART  OF  SHIPHPII.DIXG  BERTH  UTILIZED  FOR 
PRE-AS.SEMBLY 


the  American  Shipbuilding  Co.  started  a  cottage  devel¬ 
opment  for  its  workmen,  and  this  was  subsequently 
taken  over  and  expanded  to  a  250-house  operation  by 
the  Emergency  Fleet  Corporation.  A  similar  course 
of  events  at  Manitowoc  resulted  in  a  100-house  develop¬ 
ment,  now  under  way.  The  McDougall-Duluth  Co. 
undertook  its  own  housing  construction  early,  and  this 
has  continued  under  the  company’s  ownership  and 
management.  Forty  houses  were  built  in  1917 — they 
were  started  even  before  the  yard — and  105  additional 
ones  were  erected  this  year,  which,  with  barracks  in 
the  same  plot,  provides  for  about  250  workmen. 

A  dormitory  within  the  yard  formed  part  of  the 
Manitowoc  Shipbuilding  Co.’s  solution  of  the  labor¬ 
housing  problem.  The  company  equipped  the  second 
story  of  its  store  house  as  a  bunkhouse.  A  large 
lounging  and  reading  room  was  formed  by  cutting  off 
one  end  of  the  loft,  and  the  remainder  of  the  space 
was  divided  up,  by  6-ft.  partitions  of  asbestos  board 
on  2  X  4  frames,  into  rooms  6  x  9  ft.  in  size,  containing 
each  a  double-deck  steel  bunk.  The  entire  space,  heated 
and  ventilated  by  a  blower  system,  has  provided  satis¬ 
factory  housing  for  some  150  men.  However,  as  the 
space  is  now  needed  for  other  purpotees,  a  special 
dormitory  or  barracks  building  has  been  incorporated  in 
the  Government  cottage  development  nearby,  in  order 
to  accommodate  the  men  now  living  in  the  yard  bunk- 
house. 

A  unique  restaurant  and  cafeteria  is  also  a  feature 
of  the  Manitowoc  yard.  An  old  Lake  passenger  steamer 
was  docked  near  the  bunkhouse,  and  its  main  deck  fitted 
up  with  a  boarding  section,  for  the  bunkhouse  men,  a 
cafeteria  section  to  provide  lunches  for  other  employees, 
and  a  galley.  This  is  now  being  replaced  by  a  restaurant 
of  twice  the  size,  fitted  up  in  the  old  machine  shop  build¬ 
ing  near  the  Government  dormitory. 
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An  investment  of  well  over  $60,000  in  a  cafeteria  is 
being  made  by  the  Great  Lakes  Engineering  W'irks  at 
Ecorse  for  feeding  the  employees,  the  distance  of  the 
yard  from  any  settled  district  having  made  thi-j  pro- 
vision  for  the  workers  imperative.  At  other  yard.^  no 
definite  steps  have  been  undertaken  to  provide  bearding 
facilities. 

Supplementing  the  general  spirit  of  drive  and  prog¬ 
ress  in  the  Great  Lakes  district,  an  excellent  working 
spirit  appears  in  most  of  the  individual  yard.s.  The 
fact  that  riveting  averages  are  high  is  in  itself  a  demon¬ 
stration  of  this  fact.  The  best  working  spirit,  further¬ 
more,  is  found  in  the  yards  which  have  the  hi?he?t 
averages. 

How  the  yard  is  manage^’  appears  to  have  much  to 
do  with  its  spirit.  Where  the  management  makes  every 
effort  to  keep  close  to  the  daily  work  and  close  to  the 
interest  of  the  men,  the  results  are  good.  One  yaid, 
which  has  proved  a  surprise  to  the  whole  district  be¬ 
cause  of  its  excellent  production  despite  the  handicap 
of  old  equipment  and  cramped  layout,  is  distinguished, 
inside  the  gates,  by  the  fact  that  “the  superintendent 
is  unusually  close  to  his  men’’ — in  close  personal  atten¬ 
tion  to  training  and  progress  of  the  men  and  in  requir¬ 
ing  that  all  discharge  cases  pass  through  his  office  and 
receive  his  attention,  as  well  as  in  detail  attention  to 
the  progress  of  work.  The  investigation  of  all  di.sch.arge 
cases  gives  opportunity  for  checking  up  on  disagree¬ 
ments  between  men  and  gang  bosses  or  foremen,  and 
getting  prompt  control  of  disorganizing  conditions. 

Equally  important  in  its  effects  is  the  tying  together 
of  the  executive  staff  of  a  yard  by  conferences  between 
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TRAINING  COURSE  FOR  INSTRUCTORS 

the  superintendent  and  all  his  foremen ;  most  yards  hold 
such  conferences  weekly,  and  the  coordination  and  drive 
of  their  work  are  in  a  great  measure  dependent  on  the 
way  in  which  these  conferences  are  conducted.  At 
Duluth  group  meetings  help  in  centralizing  the  organi¬ 
zation’s  efforts.  The  timekeepers  of  the  plant  meet  on 
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fuL'day  evening,  at  a  dinner  furnished  by  the  company, 
fhev  are  privileged  to  discuss  anything  in  the  plant. 
.Matters  brought  forward  by  them  may,  if  desired,  be 
taken  up  at  the  foremen’s  meeting,  held  on  Wednesday, 
with  the  superintendent  as  chairman.  This  is  an  active 
meeting,  aiming  at  discovering  any  impediments  to 
progress  in  the  organization  or  conditions  of  the  yard. 
A  meeting  of  yard  e.xecutives  is  held  in  the  general 
manager’s  office  on  the  following  day,  to  bring  out  all 
matters  that  came  up  during  the  week  concerning  per¬ 
sonal  elements  in  the  organization.  The  minutes  of  the 
foremen’s  meeting  are  read,  and  where  necessary  are 
(li.scussed  and  acted  upon. 

A  system  of  noonday  music  meetings  that  has  been 
developed — or,  rather,  that  has  developed  itself — at  the 
South  Chicago  yard  of  the  American  Shipbuilding  Co. 
is  said  to  have  been  decidedly  effective  in  creating  a 
yard  .spirit.  A  band  was  formed  on  the  initiative  of  the 
men  themselves,  a  band  leader  and  a  song  leader  came 
forward,  and  in  a  short  time  singing  mass  meetings 
were  organized.  These  have  now  become  a  fixed  institu¬ 
tion,  running  three  times  a  week,  during  the  noon  hour. 
Frank  La  Marche,  superintendent,  states  that  they  have 
been  a  strong  influence  to  hold  the  men  in  the  yard  at 
noon  and  arouse  their  intensely  interested  participation. 
They  have  made  the  men  feel  that  they  belong  to  the 
yard  and  that  the  yard’s  interests  and  work  are  also 
theirs — a  sound  basis  for  productive  efficiency. 


Letters  to  the  Editor 

Comment  on  Matters  of  Interest 
to  Engineers  and  Contractors  Will  Be  Welcome 

Hauling  Heavy  Girders  Through  City 
Streets — A  Protest 

Sir — In  your  issue  of  Oct.  31  there  is  described  the 
hauling  and  erection  of  the  large  cantilever  girders  for 
the  Park  Avenue  viaduct.  I  had  occasion  for  giving 
close  attention  to  this  remarkable  proceeding.  While  it 
was  in  the  hands  of  very  competent  contractors  upon 
whom  no  criticism  is  here  intended,  the  undertaking  in 
its  essential  features  was  an  outrage,  the  repetition  of 
which  should  not  be  permitted.  You  briefly  mention 
mishaps  and  damage  which  occurred  during  the  work. 
This  is  a  very  important  subject,  deserving  far  more  at¬ 
tention  than  you  gave  it. 

The  bed  of  our  streets  is  occupied  by  a  bewildering 
assortment  of  electrical  conduits,  gas,  water  and  steam 
pipes,  sewers,  and  other  substructures.  These  repre¬ 
sent  not  merely  utilities,  but  the  mechanism  of  life  in 
this  community.  The  usual  street  traffic  is  in  itself 
a  severe  test,  but  the  impact  of  extraordinary  wheel 
loads  cannot  be  provided  against  at  all  points  because 
of  the  variety,  irregularity  and  intermingling  of  these 
substructures.  Under  the  common  law  one  may  roll  the 
planet  Jupiter  through  the  street  should  he  so  desire, 
because  it  is  a  public  highway.  All  damage  to  any  sub¬ 
structures  resulting  from  the  proceeding  can  be  im¬ 
posed  upon  the  owner  of  such  property. 
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For  most  of  their  journey  through  the  city  streets, 
six  of  these  girders  traversed  the  tracks  of  the  New 
York  Railways  Co.  These  tracks  are  maintained  by  that 
company  at  great  e.xpen.se  for  construction  and  repair. 
In  design  they  repre.sent  the  accumulated  experience  of 
many  years  in  many  cities.  The  construction  has  been 
approved  by  the  Public  Service  Commission  and  all 
municipal  authorities  having  to  do  therewith.  Its 
coat  has  proven  too  great  for  most  of  the  cities  in  the 
world.  The  public  would  never  consent  to  a  fare  which 
would  pay  a  return  upon  the  cost  of  such  massive  con¬ 
struction  as  would  meet  the  impact  of  a  20-ton  wheel 
load.  And  yet,  because  our  laws  provide  no  restraint, 
great  damage  was  done  to  the  company’s  property,  no 
part  of  which  can  be  recovered  by  it.  Scores  of  its  man¬ 
hole  covers,  and  in  many  cases  also  the  frames,  were 
reduced  to  scrap  iron.  As  the  truck  wheels  bumped 
over  the  granite  blocks  it  was  evident  that  the  impact 
was  breaking  the  ca.st-iron  yokes  upon  which  the  rails 
are  supported.  At  many  places  the  trolley  slot  was 
closed  up  and  on  two  occasions  the  power  rails  in  the 
conduits  were  short-circuited.  Just  how  much  damage 
that  company  suffered  only  it  can  tell,  but  doubtless  its 
track  construction  in  23rd  St.  east  of  Lexington  Ave. 
is  practically  ruined. 

Likewise,  numerous  sewer  manhole  covers  disap¬ 
peared  from  view  as  the  load  rolled  over  them.  I  am 
reliably  informed  that  by  the  time  three  girders  had 
been  moved  the  entire  reserve  of  manhole  covers  for 
sewers  and  trolley  lines  had  been  exhausted.  On  two  oc¬ 
casions  the  truck  wheels  crushed  the  double-plated  man¬ 
hole  covers  over  the  splicing  chambers  pertaining  to  the 
underground  electrical  conduits.  In  one  such  case  the 
conductors  were  short-circuited.  Possibly  such  inci¬ 
dents  as  one  man  losing  a  leg  and  another  having  his 
foot  crushed  do  not  pertain  to  technical  discussion. 

While  the  apparent  damage  to  the  street  paving  may 
not  have  been  impressive,  I  am  convinced  from  close  ob¬ 
servation  that  the  concrete  base  was  sheared  through 
at  many  places.  Of  course,  the  destruction  wrought  by 
the  moving  of  the  first  girder  was  compounded  during 
the  journey  of  its  five  successors.  Surely  all  of  the  pav¬ 
ing  in  23rd  St.  to  Fourth  Ave..  and  in  Fourth  Ave.  to 
40th  St.,  will  require  repairs  and  replacement  at  a  much 
earlier  date  than  it  otherwise  would.  No  one  pretends 
that  street  paving  is  expected  to  meet  such  te.sts. 

But  beyond  the  question  of  material  damage  is  the 
more  important  matter  of  public  safety.  When  14 
double  teams  of  horses  are  lashed  up  to  dragging  an  80- 
ton  load  in  a  city  street  the  possibilities  of  destruction 
become  very  great.  Such  cavalcades  are  not  easily  kept 
under  control.  In  hauling  one  of  these  girders  the 
horses  could  not  be  checked  in  time  to  prevent  the 
girder  crashing  in  the  door  of  the  Metropolitan  Bank. 
While  moving  another  girder,  the  horses  stampeded  and 
dragged  the  truck  against  the  curbstone  on  the  west 
side  of  Fourth  Ave.  below  32nd  St.,  crushing  the  curb¬ 
stone  and  plowing  up  the  sidewalk;  the  truck  did  not 
stop  until  the  end  of  the  front  axle  had  sunk  to  the 
ground.  At  that  moment  the  forward  end  of  the  girder 
was  heading  directly  toward  the  windows  of  the  Park 
Avenue  Hotel.  The  mere  circumstance  of  that  building 
standing  back  a  few  feet  from  the  property  line  to  the 
south  averted  a  disaster.  In  view  of  this  incident  we 
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may  realize  how  easily  a  portion  of  the  elevated  rail¬ 
road  could  have  been  demolished. 

Some  engineers,  like  .some  .statesmen,  are  prone  to  ex¬ 
ploit  their  hobbies  at  the  expense  of  others.  In  the  case 
under  discussion  the  engineer,  his  identity  being  un¬ 
known  to  me,  preferred  to  have  some  girders  136  ft. 
long  and  weighing  70-odd  tons  apiece  fabricated  com¬ 
plete  at  Phoenixville  and  transported  thence  through  the 
city  streets  to  the  place  of  erection.  Apparently  the 
authority  over  and  responsibility  for  this  public  im¬ 
provement  was  so  distributed  that  no  one  was  in  a 
position  to  revise  this  engineer’s  judgment  that  there 
was  sufficient  justification  for  hauling  a  car  of  Jugger¬ 
naut  through  the  city  streets,  doing  untold  and  unknowm 
damage  to  property,  and  putting  thousands  of  people  in 
peril  of  life  and  limb.  Accident  and  mishap  are  in¬ 
separable  from  such  unusual  undertakings.  Engineers 
and  contractors  must  not  be  free  to  impose  the  expense 
and  peril  upon  the  public. 

In  bridge  building  many  splices  and  connections  of 
vital  importance  are  riveted  in  the  air.  I  know  of  no 
reason  why  the  viaduct  girders  should  not  have  been 
spliced  in  the  field.  Surely  such  a  procedure  would  have 
cost  but  a  fraction  of  that  incurred  in  transporting 
these  ponderous  girders  from  Phoenixville  to  Bayonne, 
lightering  them  thence  to  Manhattan,  and  then  employ¬ 
ing  a  large  number  of  horses  and  of  men  at  double  pay 
for  from  10  to  24  hours  per  girder.  The  expense  of  all 
of  this  must  have  been  many  thousands  of  dollars.  It  is 
instructive  to  note  here  that  after  one  of  the  large 
compound  girders  in  the  Woolworth  Building  had  been 
delivered  at  the  site,  the  remaining  ones  were  cut  into 
three  parts  at  the  bridge  works. 

I  am  not  in  the  confidence  of  Terry  &  Tench,  but  I 
will  bet  my  weekly  dole  of  thrift  stamps  that  if  they  had 
planned  the  work  the  girders  would  not  have  been 
riveted  up  complete  in  the  shop.  Now,  as  the  Park 
Avenue  viaduct  is  a  public  improvement,  will  some  one 
who  knows  rise  in  the  meeting,  and  tell  us  just  how  much 
money  was  saved  for  the  taxpayers  by  the  methods  em¬ 
ployed?  Herbert  W.  Alrich. 

559  W.  164th  St.,  New  York  City. 


Wages  of  Common  Labor  vs. 
Engineers’  Salaries 

Sir — There  seem.-  to  be  a  great  deal  of  attention 
called  lately — and  rightly — to  the  .salaries  paid  to  engi¬ 
neers  and  draftsmen.  I  am  of  the  opinion  that  in  a 
majority  of  cases  this  class  of  professional  labor  i" 
grossly  underpaid.  We  find  many  firms  and  municipali¬ 
ties  asking  for  the  highest  grade  of  professional  train¬ 
ing  and  experience  in  an  applicant,  and  willing  to  pay 
the  princely  sum  of  $100  to  $125  per  month  for  it. 

I  noted  with  interest  the  article  in  a  recent  issue  of 
Engineering  Netcs-Record  by  Mr.  Newbrough,  of  Kem- 
merer,  Wyo.,  which  quoted  the  price  of  $4  per  day  paid 
to  his  green  helpers.  I  have  been  unable  to  get  any 
men  at  that  figure.  Our  common  laborer  at  the  mines 
draws  $4.44  per  day  of  eight  hours,  and  he  does  just 
t'  e  odd  jobs  around  the  outside.  In  order  to  get  men  to 
help  on  our  surveys  we  have  been  obliged  to  pay  the 
.'^ame,  or  even  better  wages. 

When  the  wage  of  unskilled  labor  amounts  to  a  min- 
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imum  of  $115  per  month,  how  can  one  help  won.  >i^r  at 
the  low  salaries  offered  for  trained  professioi, . 
in  your  “Positions  Vacant”  columns? 

V.  S.  Lawrf  .  r:, 

Resident  Engineer,  Central  Coal  &  Coke  Cornj;;;'iv 
Rock  Springs,  Wyo. 


What  Can  Be  Done? 

Sir — Following  the  signing  of  the  armistice  I  lo.<t  a 
position  paying  $350  a  month.  I  could  easily  ijualify 
for  the  position  described  in  the  inclosed  “want”  ad¬ 
vertisement  in  a  daily  newspaper,  but  it  calls  for  a 
combination  of  a  millwright  and  a  mechanical,  civil,  hy¬ 
draulic,  and  designing  engineer — at  $40  a  week,  or  what 
a  plumber  would  earn  in  less  than  that  time. 

Cannot  something  be  done  to  correct  such  a  condition 
— something  that  will  raise  the  competent  graduate  en¬ 
gineer  to  the  plane  on  which  he  belongs? 

Questioner. 


Trigonometric  Functions  by  Slide  Rule 

Sir — The  writer  suggests  the  following  simple  method 
for  obtaining  with  the  slide  rule  the  cosine  of  an  angle 
less  than  45®,  the  secant,  exsecant  and  versed  sine,  and 
naturally  the  sine  of  angles  greater  than  45°,  all  with 
one  setting  of  the  slide. 

To  illustrate,  take  15°.  Set  the  slide  with  indices  in 
line  and  scale  “S”  adjoining  “A.”  Set  the  runner  to 
15°  and  read  on  “A”  the  natural  sine  .2588.  Transfer 
this  to  scale  “D”  and  set  15  on  the  “T”  scale  to  coin¬ 
cide.  The  cosine  .965  is  found  on  the  “D”  scale  at  the 
right  index  of  “T.”  This  is  also  the  sine  of  75°,  and 
.2588  is  the  cosine  of  75°.  The  secant  1.035  is  found 
on  the  “C”  scale  at  the  left  index  of  “D,”  or  the  left 
recess  if  the  rule  is  not  a  duplex.  Subtract  one  for  the 
exsecant.  The  versed  sine  is  on  “D”  scale  when  the 
cosine  is  subtracted  from  one,  or  can  easily  be  read  on 
the  “D”  scale. 

The  above  is  based  on  the  principle  that  slnercosine 
=  tangent  .‘radius,  and  consequently  holds  true  as  long 
as  the  sine  is  not  changed.  The  natural  sine  as  .shown 
on  the  “A”  scale  must  be  set  anew  each  time  on  the 
“D”  scale,  and  then  the  other  functions  hold  true. 

Ironton,  Ohio.  T.  S.  Smith. 


Wisconsin  Road  Patrol  Is  Satisfactory 
Road  maintenance  by  the  patrol  system  in  Wisconsin 
has  been  managed  successfully  this  year,  the  first  sea¬ 
son  of  the  new  patrol  system,  according  to  a  report  by 
A.  R.  Hirst,  state  highway  engineer.  Division  engi¬ 
neers  were  required  to  make  specific  statements  as  to 
maintenance  in  each  county,  pointing  out  where  the 
work  done  was  inadequate  and  suggesting  remedies. 
In.structions  were  then  given  to  the  county  commi.s.sion- 
ers  to  remedy  the  unsatisfactory  conditions.  Road  and 
bridge  construction  for  1918  is  estimated  as  follows  by 
Mr.  Hirst:  Roads  graded,  640  miles;  crushed  stone  pav¬ 
ing,  110;  gravel,  175;  concrete,  38;  shale,  25;  miscel¬ 
laneous,  15  miles;  state-aid  road  expenditures,  $2,400.- 
000  ;  525  county-aid  bridges,  $715,196;  127  state-aid 
bridges,  $259,626.  The  figures  exclude  Federal-aid  work, 
the  greater  part  of  which  has  been  postponed. 


Hints  for  the  Contractor 


Reinforced-Concrete  House  Built 
Without  Forms 


USING  metal  lath  both  for  forms  and  reinforcements, 
a  system  of  concrete  construction  has  been  developed 
which  in  practice  appears  to  be  very  effective  for  small' 
residences.  It  was  devised  by  C.  W.  Donaldson  and  is 
controlled  by  the  Donaldson  Engineering  Co.  of  the 
Keenan  Bldg.,  Pittsburgh.  In  the  house  shown  in  the 
views  and  drawing  the  costs  were  about  the  same  as 
for  a  similar  house  of  standard  wood  construction. 

As  adapted  to  house  construction,  the  .system  com- 
pri.ses  a  column,  beam  and  girder  frame  with  reinforced- 
concrete  floors  and  with  nonbearing  walls  and  parti¬ 
tions  built  up  by  plastering  on  metal  lath.  The  frame 
i.s  of  concrete  poured  on  the  metal  lath  and  plastered 
outside  the  lath  for  finish.  The  partitions  are  built  as  in 
an  ordinary  plaster  job,  and  the  outside  walla  are  made 
up  of  an  inner  and  an  outer  partition,  with  an  inter¬ 
mediate  air  space. 

A  peculiarity  of  the  system  is  the  bending  of  the 
metal  lath  sheets  to  form  the  column  and  beam  sections. 


L.OUK.i;NU  i.s  iu  iloOAx  Oili-  ..  .  • 

In  the  basement,  where  there  are  no  partitions,  the 
columns  are  circular,  but  above  the  first  floor  the  columns 
are  formed  by  bending  a  metal  lath  for  the  partition 
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and  the  inner  wall  at  the  corners  of  the  room  to  form 
a  triangle,  inside  which  concrete  is  poured  to  make 
the  column.  In  similar  fashion,  the  metal  lath  sheets 
of  the  floors  are  curved  down  at  the  ends  to  form 
triangles  which  make  the  beams. 

The  construction  proceeds  exactly  as  it  would  in  a 
column,  beam  and  girder  building.  The  metal  lath 
circular  forms  for  the  basement  columns  and  the  metal 
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lath  for  the  outside  walls  are  set  up  for  the  lower  story,  crete  does  not  drop  through  the  openings  in  i meta 

and  concrete  is  poured  in  the  columns  and  plastered  on  lath,  but  protrudes  just  enough  to  form  this  id 

the  walls.  Metal  lath,  cut  to  30-in.  width  and  bent  to  The  operation  then  continues  from  floor  to  roof  in 
the  proper  curve  and  length  for  a  single  full  span,  which  orderly  manner.  The  roof,  which  can  be  eith.  r  dat  or 

is  about  a  maximum  of  12  ft.,  are  then  placed  spanning  sloped,  is  made  up  of  reinforced-concrete  girder-  poured 

inside  metal  lath  and  topped  with  a  metal-Uth  rein- 
I  ^  forced  slab.  The  staircases  are  also  made  of  poured 

^  or  plastered  concrete  on  metal  lath.  The  only  forms  re- 

'  quired  are  the  struts  for  the  temporary  holding  of  the 

l<  r  .  .slab. 


Bolt  and  Rivet  Reclamation  Facilitated 
by  Simple  Chuting  System 

Bolts  and  rivets  reclaimed  at  the  yards  of  the  Man¬ 
itowoc  Shipbuilding  Co.,  Manitowoc,  Wis.,  are 
chuted  according  to  size  directly  from  the  refitting 
benches  to  trays.  Refitting  is  done  on  the  second  floor 
of  the  tool  shop. 

Scrap  rivets,  used  bolts,  etc.,  are  collected  at  the  ship¬ 
building  berths  in  ordinary  tin  buckets,  these  being 
carried  to  the  refitting  shop  by  hand.  Sorting  is  done 
on  a  work-bench  along  the  outer  wall  of  the  shop,  as 
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the  bearing  columns  and  strutted  for  support.  This 
floor  metal  is  bent  at  the  corners  with  about  a  12-in. 
radius  and  secured  at  its  ends.  It  will  hold  its  shape 
against  the  w’eight  of  the  concrete  used  to  form  the 
floor.  The  concrete  is  then  poured  to  a  thickness  of 
about  3  to  3*  in.  for  the  floor  slab,  and  running  down 
into  the  triangle  beam  to  form  the  beam  there.  If 
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BOLT  CHUTES  AT  MANITOWOC  SHIPYARD 

indicated  by  the  sketch.  Bolts  sized  here  are  delivered 
to  rethreading  machines,  and  when  refitted  are  returned 
to  be  thrown  into  the  proper  chute. 

Openings  about  10  x  15  in.  along  the  back  of  the 
bench  lead  to  15-in.  steel  pipe  chutes  which  pass  down¬ 
ward  and  through  the  wall  of  the  shop  building.  Out¬ 
side  they  turn  down  vertically,  ending  a  foot  or  so  above 
a  plank  trough  or  platform  built  along  the  w’all  about 
2  ft.  above  ground.  Partitions  of  2  x  4-in.  strips  di¬ 
vide  the  trough  into  a  series  of  trays,  one  under  e.ach 
chute;  the  trays  are  about  24  in.  wide  and  30  in.  long. 
Each  tray  is  marked  with  the  diameter  and  the  length 
of  the  rivet  or  the  bolt,  so  that  the  men  from  the  bolt¬ 
ing  and  riveting  gang  passing  to  get  a  stock  for  their 
work  can  pick  out  at  a  glance  the  material  which 
they  need. 
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necessary,  the  beam  and  the  columns  can  be  reinforced 
by  rods  in  the  proper  location.  An  soon  as  the  concrete 
•us  reached  an  initial  .set,  the  outside  of  the  metal  lath 
i.s  pla.stered  to  a  finish,  the  protruding  concrete  from  the 
openings  of  the  metal  lath  forming  a  bond  for  the 
plaster.  When  an  ordinary  plastic  mix  is  used  the  con- 


News  of  the  Week 


New  York,  December  5,  1918 


American  Society  Development  Committee  Divides 
Work  into  Four  Main  Groups 

Subcommittees  Appointed  on  Technical  Activities,  Internal 
and  External  Relations  and  Public  Affairs 


Would  Expedite  Highway 
Development 

Seen  tary  of  Agriculture  Favors  Larger 

Appropriations  from  the  Federal 
Treasury  for  Such  Work 

Coiipoiative  highway  construction 
under  the  Federal-aid  road  act  must 
be  resumed  as  quickly  as  possible  and 
in  full  measure,  stated  David  F.  Hous¬ 
ton,  secretary  of  agriculture,  to  a  con¬ 
ference  of  editors  of  agricultural  jour¬ 
nals  held  in  Washington.  He  cited 
not  only  the  importance  of  good  roads, 
but  also  the  desirability  of  furnishing 
worthy  projects  on  which  to  employ 
labor  during  the  readjustment  period. 
He  said  that  public  roads  are  worthy 
projects  and  that  it  would  be  to  the 
public  interest  to  make  available  for 
road  construction  larger  appropriations 
from  the  Federal  treasury,  to  be  used 
separately  or  in  conjunction  with  state 
and  local  support. 

“There  need  be  no  delay  in  the  exe¬ 
cution  of  such  a  program,”  said  the 
secretary;  “the  nation  has  already  pro¬ 
vided  the  machinery  in  the  Department 
of  Agriculture  and  in  the  state  high¬ 
way  commissions.  The  Federal-aid 
road  act  was  fruitful  of  good  legisla¬ 
tion,  and  each  state  in  the  Union  new 
has  a  central  highway  authority  with 
power  and  funds  to  meet  the  terms  of 
the  Federal  act.  These  two  agencies, 
in  conjunction,  have  been  engaged  in 
devising  well  considered  road  systems 
and  in  making  surveys,  plans  and  speci¬ 
fications.  The  task  will  be  one  of  se¬ 
lection,  and  those  roads  should  be 
designated  for  improvement  which  are 
of  the  greatest  importance,  with  due 
regard  to  such  military  and  other  needs 
as  are  proper  for  consideration.  There 
is  no  necessity  for  any  departure  from 
this  scheme.  The  suggestions  made 
have  been  canvassed  with  the  President, 
the  Secretary  of  War,  and  the  Post¬ 
master  General,  and  these  officials  are 
in  accord  with  the  view  that  additional 
funds  should  be  made  available  to  the 
Department  of  Agriculture,  and  that 
they  should  be  expended  through  the 
existing  machinery.” 

From  unexpended  balances  of  Fed¬ 
eral  appropriations  for  the  past  two 
years,  from  state  funds  beyond  the 
amount  necessary  to  meet  the  Fed¬ 
eral  allotments,  and  from  other  money 
available  during  the  coming  fiscal  year, 
approximately  $75,000,000  will  be  avail¬ 
able  for  expenditure  during  the  calen¬ 
dar  year.  Next  year,  however,  if  all 
the  balances  are  expended  during  this 
>ear  and  it  is  necessary  to  rely  solely 
on  the  funds  accruing  next  year,  there 
will  be  only  $20,000,000  from  Federal 
appropriations.” 


The  Committee  on  Development  of  the 
American  Society  of  Civil  Engineers,  at 
its  first  meeting,  Nov.  14,  in  Chicago, 
divided  its  work  into  four  principal 
groups,  appointing  a  subcommittee  for 
each  group.  The  committee  also  passed 
resolutions  outlining  future  work,  in¬ 
cluding  recommendations  that  the  so¬ 
ciety  adopt  the  principle  of  becoming 
an  active  force  in  national  affairs;  that 
the  importance  of  engineering  in  the 
reconstruction  period  should  be  brought 
forward  nationally,  and  that  the  sub¬ 
jects  assigned  to  the  subcommittees 
should  be  discussed  at  the  annual  meet¬ 
ing  of  the  society  in  January. 

An  executive  committee  was  ap¬ 
pointed,  consisting  of  the  following 
members:  Onward  Bates,  chairman; 
Baxter  L.  Brown,  W.  L.  Darling,  H.  L. 
Haehl,  E.  S.  Nethercut,  Frederick  *C. 
Noble  and  H.  R.  Safford. 

Subcommittee  Groups 

The  four  divisions  of  work  assigned 
to  the  subcommittees  are: 

Technical  Activities,  including  (1) 
meetings,  papers,  and  committee  work; 
(2)  sections  or  divisions  of  the  society 
for  specialized  lines  of  work;  (3)  co¬ 
operation  with  specialized  engineering 
societies  and  other  organizations,  and 
(4)  standards  in  engineering  practice. 

Internal  Relations  and  Local  Asso¬ 
ciations,  including  relations  with  (1) 
local  associations;  (2)  cooperation  be¬ 
tween  the  society’s  local  associations 
and  those  of  other  national  societies 
and  local  societies;  (3)  rearrangement 
of  the  grades  of  membership;  (4) 
student  engineers;  (5)  young  men  of 
the  profession,  and  (6)  personal  serv¬ 
ice  bureau. 

External  Relations  with  the  Engi¬ 
neering  Profession,  including  relations 
(1)  with  other  national  societies  and 
related  organizations;  (2)  with  local 
societies  other  than  the  relations  re¬ 
ferred  to  above;  (3)  amalgamation  of 
engineering  societies,  and  (4)  Ameri¬ 
can  engineers  in  foreign  service. 

Relations  to  Public  Affairs,  including 

(1)  professional  status  of  the  engineer; 

(2)  legal  status  of  the  engineer,  and 

(3)  public  status  of  the  engineer. 

The  members  of  the  committee  ap¬ 
pointed  by  the  chairman  to  the  sub¬ 
committees  are  as  follows: 

Committee  on  technical  activities, 
Robert  A.  Cummings,  chairman,  and 
George  R.  Putnam.  The  chairman  of 


this  subcommittee  was  authorized  to 
name  three  other  members. 

Committee  on  internal  relations  and 
local  associations:  F'ccderick  C.  Noble, 
chairman;  Richard  L.  Humphrey, 
George  G.  Anderson,  Edgar  S.  Nether¬ 
cut,  Gardner  S.  Williams,  Clifford  M. 
Holland,  H.  L.  Haehl,  George  C.  Ma¬ 
son  and  J.  H.  Brillhart. 

Committee  on  external  relations  with 
the  engineering  profession:  S.  Everett 
Tinkham,  chairman;  Thomas  L.  Wilkin¬ 
son,  E.  B.  Thomas;  William  11.  Hoyt. 
Arsene  Perrilliat,  H.  R.  Safford,  and 
Arthur  Pew. 

Committee  on  relations  to  public  af¬ 
fairs:  W.  L.  Darling,  chairman;  J.  C. 
Ralston,  Charles  Hansel,  George  But¬ 
ler,  Frank  T.  Darrow,  C.  J.  Tilden, 
John  L.  Hall,  B.  L.  Brown  and  Paul 
G.  Brown.  This  subcommittee  may  ap¬ 
point  its  own  divisions. 

Asks  Full  Co-operation 

In  outlining  the  manner  in  which  the 
subcommittees’  work  would  be  taken 
up,  the  committee’s  report  states: 

“The  committee  is  undertaking 
through  its  subcommittees  a  broad  sur¬ 
vey  of  the  functions  and  purposes  of 
the  society  in  its  relation  to  its  mem¬ 
bers,  to  its  fellow  societies,  and  to  the 
public.  The  committee  earnestly  urges 
the  fullest  discussion  of  the  subject  by 
the  members  of  the  society,  who  are 
requested  to  communicate  any  matters 
of  interest  to  the  secretary  of  the  com¬ 
mittee. 

“It  is  the  intention  that  the  subcom¬ 
mittees  shall  analyze  and  study  the 
available  data  and  information,  and  the 
recommendations  of  these  subcommit¬ 
tees  will  be  considered  by  the  Commit¬ 
tee  on  Development. 

“The  committee  will  keep  in  close 
touch  with  the  work  of  similar  commit¬ 
tees  of  the  other  national  engineering 
societies,  and  will  endeavor  so  to  co¬ 
ordinate  its  work  as  to  be,  as  nearly  as 
practicable,  in  harmony  with  their  ac¬ 
tion  on  related  matters  of  common  in¬ 
terest.  The  committee  will  thereafter 
submit  its  final  report  with  its  recom¬ 
mendations. 

Discussion  at  Annual  Meeting 

“In  order  to  assist  the  subcommittees 
in  their  work,  it  is  expected  that  there 
will  be  a  discussion  of  the  subject  at 
the  annual  meeting  and  also  by  the  lo¬ 
cal  associations.  While  the  committee 
will  be  glad  to  have  a  discussion  of  all 
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the  items  on  its  program,  it  believes 
that,  in  view  of  the  limited  time  avail¬ 
able  at  the  annual  meeting,  the  best 
results  will  be  secured  through  discus¬ 
sion  of  the  following  subjects:  Tech¬ 
nical  activities,  relation  of  the  society 
to  its  local  associations,  relation  of  the 
society  with  other  national  societies  and 
related  organizations,  and  relation  of 
the  engineer  to  public  affairs.” 

The  resolutions  adopted  by  the  com¬ 
mittee  included  the  following:  “Re¬ 
solved,  that  it  is  the  sense  of  this  com¬ 
mittee  that  the  American  Society  of 
Civil  Engineers  should  adopt  the  prin¬ 
ciple  of  becoming  an  active  national 
force  in  economic,  industrial  and  civic 
affairs.”  ' 

Because  of  the  urgency  and  impor¬ 
tance  of  reconstruction  measures  at  this 
time,  says  the  report  of  the  committee, 
resolutions  were  adopted  advocating 
that  “prompt  action  1^  taken  in  pro¬ 
viding  means  for  keeping  at  Washing¬ 
ton  representatives  of  the  engineering 
profession  charged  with  the  duty  of 
keeping  fully  advised  as  to  all  matters 
in  which  the  engineering  profession 
should  have  a  voice,  and  of  attempting 
to  secure  participation  by  engineers  in 
the  planning  of  the  methods  of  dealing 
with  reconstruction  problems  by  Gov¬ 
ernmental  agencies  or  otherwise,  in¬ 
cluding  the  drafting  of  bills,  and  in  the 
carrying  out  of  the  work  of  recon¬ 
struction. 

“We  suggest  that  the  matter  be  taken 
up  through  the  executive  committee, 
the  committee  on  reconstruction,  or  the 
committee  on  public  affairs  of  the  En¬ 
gineering  Council,  or  by  all  of  these 
agencies,  and  that  active  work  be  done 
at  Washington  at  once.” 

The  committee  adjourned  to  convene 
in  New  York  on  Monday,  Jan.  13,  pre¬ 
ceding  the  annual  meeting  of  the 
society. 


Capital  Issues  Committee  Favors 
Highway  Construction 

Where  materials  and  labor  are  avail¬ 
able,  bond  issues  for  the  construction 
of  highways  and  other  public  improve¬ 
ments  will  receive  favorable  considera¬ 
tion,  according  to  a  statement  given  out 
by  ^e  Capital  Issues  Committee.  The 
economic  importance  of  a  project  will 
be  a  determining  factor,  and  it  is 
thought  that  public  demand  for  a 
project  will  have  considerable  influence 
w'ith  the  committee.  The  full  text  of 
the  statement  follows: 

“The  Capital  Issues  Committee  has 
voted  that,  hereafter,  where  material 
and  labor  are  available,  issues  for  the 
improvement  of  highways  and  for 
building  schools  and  hospitals  and  sys¬ 
tems  for  water,  sewage,  drainage  and 
irrigation,  and  for  improvement  of 
fire  and  police  protection,  will  receive 
favorable  consideration  when  economic 
importance  is  shown  to  exist,  and  that 
the  committee  will  likewise  give  favor¬ 
able  consideration  to  industrial  and 
public  utility  issues  where  the  improve¬ 
ments  contemplated  are  compatible 
with  readjustment  to  a  peace  basis.” 


Disposition  of  Railways,  Development  of  iJoads 
and  Land  Reclamation  in  President’s  Adi*,  ess 
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Threatens  Prompt  Return  of  Railroads  if  Congress  I)t;.,vs 
Use’of  Soldiers  in  Reclamation  Work  Advocated 


The  questions  of  the  disposition  and 
development  of  the  railroads,  plans  for 
the  reclamation  of  arid  and  swamp 
lands  and  the  development  of  highways 
and  waterways  were  the  engineering 
topics  in  the  President’s  recent  address 
to  Congress.  He  stated  that  it  was  not 
fair  either  to  the  public  or  the  owners 
of  the  railroads  to  leave  the  questions 
of  control  unanswered,  and  asserted  it 
was  his  duty  to  relinquish  control  of 
the  roads  before  the  expiration  of  the 
statutory  period,  unless  a  clear  legis¬ 
lative  solution  were  promptly  forthcom¬ 
ing. 

The  president  called  attention  to 
some  300,000,000  acres  of  land  that 
could  be  made  available  for  cultivation, 
and  BUggrested  the  direction  of  thousands 
of  returning  soldiers  to  the  reclamation 
of  the  arid,  swampy  and  cut-over  areas 
of  the  country. 

In  approaching  the  subjects,  Mr. 
Wilson  brought  out  the  need  for  prompt 
and  intensive  consideration  of  the  re¬ 
construction  problems.  He  pointed  to 
the  speed  with  which  the  country  has 
moved  toward  a  peace  footing  in  the 
three  weeks  since  fighting  ceased,  a 
speed  which  threatened  to  outrun  any 
inquiry  that  may  be  instituted  and  any 
aid  that  may  be  offered.  It  was  for 
this  reason  and  because  of  the  com¬ 
plexity  of  the  railroad  problems  that 
he  deemed  it  necessary  to  take  imme¬ 
diate  action  himself  if  the  proper  solu¬ 
tions  were  not  promptly  approached  by 
Congress. 

Asks  Counsel  on  Railroads 

Although  Mr.  Wilson  stated  that  the 
railroad  problem  caused  him  the  great¬ 
est  concern,  that  he  went  to  Congress 
for  counsel — having,  as  he  said,  no  con¬ 
fident  judgment  of  his  own  and  no  an¬ 
swer  ready — he  outlined  a  middle 
course  of  Government  supervision  as 
against  the  alternatives  of  private  con¬ 
trol  or  absolute  Government  owner¬ 
ship,  and  said  he  was  ready  to  state 
with  confidence  that  it  would  be  a  dis¬ 
service  to  the  nation  and  to  the  owners 
of  the  roads  to  return  to  the  old  con¬ 
ditions  unmodified,  the  conditions  of 
restraint  without  development,  in 
which,  he  said,  there  is  nothing  af¬ 
firmative  or  helpful. 

In  amplifying  the  three  alternatives 
which,  in  his  opinion,  are  open,  the 
President  stated  that  they  would  be, 
first,  simply  to  release  and  return  the 
roads  to  the  old  conditions  of  private 
management,  unrestricted  competition 
and  multiform  state  and  Federal  con¬ 
trol;  second,  to  employ  the  opposite  ex¬ 
treme  of  complete  control  under  Gov¬ 
ernment  ownership,  or,  third,  to  adopt 
an  intermediate  course  of  modified 
private  control,  under  more  unified 
public  regulation — as,  for  instance,  by 
regional  corporations  in  which  the  rail¬ 


ways  would  be  in  effect  a  sin:,,  system 
in  defined  areas. 

Mr.  Wilson  is  persuaded  liiat  the 
country’s  chief  need  lies  in  a  i.  v  policy 
for  the  development  of  all  means  of 
transportation,  railroads,  waterways 
and  highways.  Whether  the  old  policy 
be  changed  much  or  little,  it  cannot  re¬ 
main  as  it  was,  he  said,  and  he  hoped 
that  Congress  would  institute  at  once 
a  complete  and  impartial  study  of  the 
whole  problem  and  prosecute  it  as  rap¬ 
idly  as  possible. 

He  concluded  that  part  of  his  ad¬ 
dress  by  saying  that  he  was  ready  and 
anxious  to  release  the  railroads  at  a 
very  early  date.  Waiting  until  the 
statutory  limit  was  reached  would  be, 
he  said,  hurtful  to  every  interest  con¬ 
cerned  because  of  the  prolonged  doubt 
and  uncertainty. 


Advisory  Engineers  Appointed 
by  Shipping  Board 

The  following  is  the  recently  ap¬ 
pointed  advisory  engineering  board  of 
the  Port  and  Harbor  Facilities  Com¬ 
mission  of  the  United  States  Shipping 
Board : 

General  William  M.  Black,  chief  en- 
grineer,  U.  S.  A.,  Washington;  Col.  Bion 
J.  Arnold,  Chicago;  J.  E.  Greiner,  Bal¬ 
timore;  H.  McL.  Harding,  New  York, 
consulting  engineer  of  New  York  State 
Barge  Canal  Terminals;  John  Meigs, 
former  commissioner  of  docks,  Phila¬ 
delphia,  and  Calvin  Tomkins,  former 
commissioner  of  docks,  New  York. 

The  Port  and  Harbor  Facilities  Com¬ 
mission  was  appointed  to  study  and 
make  all  practicable  recommendations 
to  secure  an  early,  practical  and  com¬ 
mercial  improvement  in  the  existing 
terminal  and  port  conditions  in  this 
country  and  a  gp-eatly  increased  berth¬ 
ing  frontage. 


State-wide  Water-Waste  Survey 
Acting  for  the  Connecticut  State 
Council  of  Defense,  Department  of 
Fuel  Conservation,  Caleb  M.  Saville, 
manager  and  chief  engineer  of  the 
Hartford  Water  Department,  will  make 
a  state-wide  survey  of  water  waste  in 
Connecticut  and  its  relation  to  fuel 
conservation.  It  is  intended  to  submit 
recommendations  for  legislation  on  this 
subject  to  the  next  session  of  the 
Connecticut  legislature. 


Places  5565  Engineers  in 
Five  Months 

Since  July  1,  when  the  division  of 
engineering  of  the  United  States  Em¬ 
ployment  Service  was  inaugurated, 
6666  technical  men  have  been  placed. 
The  monthly  placements  were  .as  fol¬ 
lows:  July,  483;  August,  1063;  Sep¬ 
tember,  1614;  October,  1944;  one-half 
of  November,  671. 
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Canadian  Contractors  Organize  at 
Ottawa  Meeting 

4s  the  result  of  a  conference  held 
in  Ottawa  Nov.  27-28  by  general  con¬ 
tractor:;,  subcontractors  and  dealers  in 
builders’  supplies,  an  organization  was 
effected  under  the  name  of  the  Asso¬ 
ciation  of  Canadian  Building  and  Con¬ 
struction  Industries.  Officers  were 
elected  as  follows:  President,  J.  P. 
Anglin;  vice-presidents,  one  for  each 
province.  Nova  Scotia,  J.  C.  Hardy; 
New  Brunswick,  Mr.  Grant;  Quebec, 
p.  Galarneau;  Ontario,  Frederick  Arm¬ 
strong;  Manitoba,  E.  Case;  Saskatche¬ 
wan,  William  Wilson;  Alberta,  Mr. 
McKenzie,  and  British  Columbia,  Mr. 
McLean;  honorary  treasurer,  C.  A. 
Crane,  Ottawa;  honorary  secretary, 
R.  H.  Dancy,  Toronto.  Resolutions 
were  adopted  urging  the  Government 
to  proceed  without  delay  with  deferred 
construction  work;  requesting  that  no 
public  works  should  be  undertaken  ex¬ 
cept  by  Canadian  contractors — this 
rule  to  apply  also  to  all  concerns  act¬ 
ing  for  the  Government  or  operating 
under  Dominion  charters  of  incorpora¬ 
tion— and  that  Canadian  materials 
should  be  used  for  all  Government  work. 

On  Nov.  28  these  resolutions  were 
presented  to  the  Government  by  a  depu¬ 
tation  from  the  association.  The  Hon. 
F.  B.  Carvell,  minister  of  public  works, 
in  replying  to  the  deputation,  stated 
that  it  had  always  been  the  policy  of 
his  department  to  use  Canadian  mate¬ 
rials  in  all  public  works,  and  that  pol¬ 
icy  would  be  adhered  to  in  the  future. 
As  regards  the  construction  of  dry 
docks,  however,  the  Government  could 
make  no  promises,  as  all  it  could  do 
under  the  act  was  to  subsidize  the  com¬ 
pany  undertaking  the  work.  The  Hon. 
Dr.  Reid,  minister  of  railways,  said 
arrangements  were  already  being  ef¬ 
fected  for  large  expenditures  in  rail¬ 
way  improvements. 


National  Civic  Federation  To 
Study  Reconstruction 
Samuel  Gompers,  president  of  the 
American  Federation  of  'Labor,  was 
the  chief  speaker  at  a  reconstruction 
conference  held  in  New  York  City  Dec. 
2  under  the  auspices  of  the  National 
Civic  Federation.  “Dangers  as  grave  as 
if  not  graver  than  those  during  the 
war  confront  our  people  now,”  he  said. 
“Contentment  is  stagnation.  A  healthy 
discontent  is  an  awakening  of  aspi¬ 
rations  for  better  thingfs.  Hungry 
stomachs  do  not  make  for  reasoning 
brains.” 

Acting  in  accordance  with  a  plea 
made  by  Frank  Morrison,  secretary  of 
the  American  Federation  of  Labor,  the 
conference  passed  resolutions,  subject 
to  approval  by  the  executive  council  of 
the  National  Civic  Federation,  favor¬ 
ing  the  payment  by  the  Federal  Gov¬ 
ernment  of  all  volunteer  war  workers 
from  the  time  of  their  discharge  to 
their  employment  by  private  industry, 
together  with  transportation  expenses 
to  their  new  place  of  work,  and  also 
avoring  the  prohibition  of  immigra- 
'lon  for  a  period  of  five  years,  or  at 


least  until  every  voluntary  war  worker 
and  every  returning  soldier  finds  em¬ 
ployment.  Other  resolutions  requested 
the  executive  council  of  the  Federation 
to  appoint  a  committee  on  cooperation 
between  employers  and  employees, 
which  should  also  consider  the  effi¬ 
ciency  of  Government  operation  of 
public  utilities;  also  a  committee,  to 
be  headed  by  V.  Everit  Macy,  president 
of  the  National  Civic  Federation,  to 
study  reconstruction  and  Government 
ownership  abroad. 

The  prevailing  spirit  of  the  confer¬ 
ence  was  in  favor  of  hearty  coopera¬ 
tion  between  employers  and  employees. 
As  one  speaker  put  it,  group  conscious¬ 
ness  in  this  country  should  be  kept 
down.  The  war  was  won  by  concen¬ 
tration  on  a  single  object.  If  we  be¬ 
come  dismembered  we  shall  go  back  to 
pre-bellum  conditions.  But  if  we  act 
on  the  basis  of  a  composite  conscious¬ 
ness  we  shall  go  forward.  In  further¬ 
ance  of  these  ideas,  the  executive  coun¬ 
cil  of  the  National  Civic  Federation 
was  asked,  by  resolution,  to  provide 
ways  and  means  for  harmonizing  group 
differences  of  opinion. 


Mechanical  Engineers  Hold  An¬ 
nual  Meeting  in  New  York 

’’’he  thirty-ninth  annual  meeting  of 
the  American  Society  of  Mechanical 
Engineers  was  held  this  week  in  New 
York  City.  At  the  opening  session  on 
Tuesday  evening  the  president  of  the 
society,  Charles  T.  Main,  of  Boston, 
delivered  the  annual  address,  taking 
as  his  subject,  “Broader  Opportunities 
for  the  Engineer.”  He  dealt  especially 
with  the  responsibilities  now  resting 
upon  the  engineering  profession  in  the 
reconstruction  and  readjustment  fol¬ 
lowing  the  war.  The  newly  elected 
president  of  the  society.  Dr.  M.  E. 
Cooley,  dean  of  the  colleges  of  engi¬ 
neering  and  architecture  of  the  Uni¬ 
versity  of  Michigan,  also  addressed  the 
members.  Honorary  membership  in  the 
society  was  conferred  on  Charles  M. 
Schwab  and  Orville  Wright. 

The  other  officers  whose  election  was 
announced  are  as  follows:  Vice-Presi¬ 
dents:  Fred  R.  Low,  editor  of  Power; 
Henry  B.  Sargent,  president,  Sargent 
&  Co.,  New  Haven;  and  John  A. 
Stevens,  consulting  engineer,  Lowell, 
Mass.;  managers:  Charles  L.  New¬ 
comb,  general  manager,  Deane  Pump 
Works,  Holyoke,  Mass.;  F.  0.  Wells, 
president,  Greenfield  Tap  &  Die  Corpo¬ 
ration,  Greenfield,  Mass.,  and  Charles 
R.  Richards,  dean,  College  of  En^- 
neering,  Universiay  of  Illinois;  treas¬ 
urer,  William  H.  Wiley. 

A  Billion  Dollars  for  Drainage 
and  Flood  Control 

At  the  annual  meeting  of  the  Na¬ 
tional  Drainage  Congpress,  to  be  held  at 
Chicago  Dec.  13-14,  Congress  will  be 
asked,  according  to  present  intention, 
for  an  appropriation  of  $1,000,000,000 
for  land  drainage,  river  regulation, 
flood  control  and  the  national  develop¬ 
ment  of  natural  resources,  water  power 
and  unused  lands. 


Engineering  News-Record  War 
Correspondent  Commissioned 

Robert  K.  Tomlin,  Jr.,  previously 
managing  editor  of  Engineering  News- 
Record,  who  went  to  France  in  Decem¬ 
ber,  1917,  to  become  war  correspondent 
of  this  journal  and  Paris  representa¬ 
tive  of  the  McGraw-Hill  Co.,  Inc.,  has 
been  commissioned  in  the  Corps  of  En¬ 
gineers  with  the  rank  of  captain  and 
is  now  stationed  at  Tours,  France.  His 
work  is  to  compile  the  military  engi¬ 
neering  history  of  the  American  Expe¬ 
ditionary  Forces,  which  he  entered 
Sept.  1. 

Mr.  Tomlin  was  graduated  from  Har¬ 
vard  University  in  1907  with  the  degree 
of  B.  S.  in  Civil  Engineering.  During 
his  course  he  served  as  instructor  two 
summers  in  surveying  and  field  engi¬ 
neering  work  at  the  Harvard  engineer¬ 
ing  camp,  Squam  Lake,  New  Hamp¬ 
shire.  His  next  work  was  in  the  tun¬ 
nels  of  the  Pennsylvania  R.R.  under 
the  East  River,  New  York  City,  and  in 
the  crosstown  tunnels  leading  to  the 
Pennsylvania  terminal.  He  left  the 
Pennsylvania  to  join  the  staff  of  the 
Catskill  Aqueduct,  where  he  served  in 
the  executive  division  of  the  Northern 
Aqueduct  Department,  New  York  Board 
of  Water  Supply,  at  Poughkeepsie.  In 
March,  1909,  he  became  assistant  to 
the  editor  of  Engineering  Record,  later 
becoming  associate  editor  assigned  to 
the  municipal  and  sanitary  engineer¬ 
ing  fields.  In  1913  he  became  manag¬ 
ing  editor  of  Engineering  Record  and 
in  April,  1917,  at  the  time  of  the  con¬ 
solidation  of  Engineering  News  and 
Engineering  Record  he  became  manag¬ 
ing  editor  of  this  journal. 


Proposes  Corporation  to  Unite 
Engineering  Societies 

W.  H.  Woodbury,  in  collaboration 
with  W.  A.  Clark  and  O.  H.  Dicker- 
son,  all  members  of  the  American  So¬ 
ciety  of  Civil  Engineers,  has  submitted 
in  a  letter  to  Alfred  D.  Flinn,  secretary 
of  the  Engineering  Council,  a  complete 
set  of  articles  of  incorporation  for  a 
proposed  “United  Engineering  Societies 
of  America.” 

Both  the  civil  engineering  and  the 
electrical  engineering  societies  have 
committees  on  development  working  on 
problems  of  wider  usefulness.  The  pur¬ 
pose  of  the  proposed  United  Societies 
is  stated  to  to  create  an  instrument 
“by  which  united  action  can  be  obtained 
by  members  of  the  engineering  pro¬ 
fession,  their  associates,  assistants,  and 
organizations  throughout  the  American 
continent,  upon  all  matters  relating  to 
engineering,  engineers  and  allied  en¬ 
terprises  and  persons,  for  general  bene¬ 
fit  and  improvement.”  Its  plan  of  oper¬ 
ation  shall  be  “to  maintain  clubrooms, 
clubhouses,  buildings,  and  grounds  in 
connection  therewith,  and  to  hold  such 
technical  and  social  meetings  as  may 
aid  in  carrying  out  its  general  purpose 
and  object.” 

The  government  and  management  of 
affairs  in  the  proposed  society  shall 
be  vested  in  a  l^y  of  delegates,  with 
one  delegate  for  each  state  having  a 
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membership  of  one  hundred,  plus  one 
delegate  for  each  four  hundred  mem¬ 
bers  in  excess  of  one  hundred.  Dele¬ 
gates  are  to  be  elected  for  a  term  of 
two  years  and  recalled  at  the  pleasure 
of  their  constituents.  Membership  is 
divided  into  the  following  classes: 
Members,  associates,  juniors  and  affil¬ 
iated  associations.  It  is  stated  that 
“membership  in  an  affiliated  association 
shall  confer  upon  the  individual  mem¬ 
ber  all  the  rights  and  privileges  of  di¬ 
rect  membership,  subject  to  the  same 
requirements  as  to  professional  train¬ 
ing  and  experience.  An  affiliated  asso¬ 
ciation  may  be  a  national  society,  local 
club,  state  association,  subsection  or 
subordinate  section  of  a  national  or 
state  society.” 

Mr.  Flinn,  in  commenting  on  this 
announcement,  lists  the  following  car¬ 
dinal  elements  desired  for  such  a  na¬ 
tional  society:  (1)  Autonomous  local, 
state  and  national  societies;  (2)  mem¬ 
bership  of  any  society  in  a  representa¬ 
tive  national  association,  embracing  all 
engineers;  (3)  membership  for  indi¬ 
viduals  who  do  not  wish  to  be  members 
in  any  other  society;  (4)  combined  ac¬ 
tion  in  local,  state  and  national  mat¬ 
ters— -civic,  professional  and  social — 
of  common  concern  to  engineers;  (5)  a 
scheme  for  representation  and  member¬ 
ship  in  the  United  Societies  which  will 
prevent  any  person  being  counted  more 
than  once;  (6)  common  standards  for 
membership  of  various  grades  in  all 
member  societies  and  the  United  So¬ 
cieties;  (7)  inducement  to  membership 
in  the  United  Societies  through  a  na¬ 
tional  or  other  society,  by  the  adjust¬ 
ment  of  views.  To  these  Mr.  Woodbury 
adds:  (8)  Direct  responsible  represen¬ 
tation  and  (9)  definite  organized  action 
to  better  the  engineer’s  economic  con¬ 
dition. 

Urges  McAdoo  To  Recognize 
Engineers’  Services 

In  a  letter  to  William  G.  McAdoo, 
director  general  of  railroads,  Alfred 
D.  Flinn,  as  secretary  of  the  Engi¬ 
neering  Council,  asks  early  action  upon 
the  classification  and  compensation  of 
civil,  mechanical  and  electrical  engi¬ 
neers  and  their  technical  assistants  on 
the  staffs  of  the  railroads.  He  states 
that  a  number  of  engineers  have 
brought  to  the  attention  of  the  Engi¬ 
neering  Council  the  fact  that  the 
schedules  in  “Wages  of  Railroad  Em- 
plosrees”  and  supplements  thereto,  as 
issued  by  the  Railroad  Administration, 
do  not  mention  the  men  performing 
engineering  services. 

After  admitting  that  such  omission 
may  be  due  to  accident  or  oversight, 
which  omission  is  too  often  the  reward 
for  quiet,  industrious  modesty  compet¬ 
ing  with  insistent,  organized  demands, 
Mr.  Flinn  requests  that  “technical  en¬ 
gineers  be  given  suitable  separate 
classification  with  rates  of  compensa¬ 
tion  in  accord  with  their  duties  and  the 
expense  to  which  they  have  been  put 
for  their  education  and  their  training 
in  preparation  for  their  present  duties 
and  responsibilities.” 


Engineering  Societies  Estab¬ 
lish  Employment  Bureau 

Replying  to  Letter  on  Reconstruction 
Commission,  President  Wilson 
Favors  Existing  Machinery 

At  a  special  meeting  of  the  Engi¬ 
neering  Council  called  to  meet  on  Nov. 
21  to  determine  approximate  limita¬ 
tions  on  its  field  of  activity,  and  to  con¬ 
sider  a  working  program,  it  was  de¬ 
cided  that  an  Engineering  Societies’ 
Employment  Bureau  should  be  estab¬ 
lished  at  once,  principally  to  meet  the 
new  need  which  has  arisen  for  an 
agency  to  aid  engineers  who  have  been 
in  military  service  to  find  suitable  po¬ 
sitions.  The  four  secretaries  of  the 
founder  societies  of  the  United  Engi¬ 
neering  Society  are  appointed  as  the 
board  of  managers,  and  Walter  V. 
Brown  is  made  secretary  in  immediate 
charge.  This  action  was  taken  as  the 
result  of  the  joint  meeting  held  the 
preceding  day  by  the  secretaries  of  the 
founder  societies  and  the  American 
Engineering  Service.  The  resolutions 
further  provided  that  the  American 
Engineering  Service  be  instructed  to 
turn  over  its  entire  office  equipment  and 
records  and  instruct  its  operating  staff 
to  report  for  further  service  to  the 
bureau  when  organized,  and  that  there¬ 
upon  the  American  Engineering  Serv¬ 
ice  be  automatically  discharged.  It 
w’as  determined  that  the  work  should 
be  started  on  the  basis  of  no  charge, 
with  headquarters  in  the  Engineering 
Societies  Building,  New  York. 

Praise  for  Engineering  Service 

The  work  of  the  American  Engi¬ 
neering  Service  was  cited  as  having 
been  of  inestimable  value  to  the  Gov¬ 
ernment  through  the  cooperation  be¬ 
tween  the  four  founder  societies  and 
the  Government,  and  a  resolution  was 
passed  expressing  high  appreciation  of 
the  accomplishments  of  George  J.  Fo- 
ran  and  his  associates  during  his  chair¬ 
manship. 

As  defining  the  field  of  activity  of 
the  Engineering  Council,  the  follow¬ 
ing  resolution  was  passed:  “The  En¬ 
gineering  Council  understands  its  field 
of  activity  to  be  approximately  as  fol¬ 
lows:  (1)  Council  may  deal  with  any 
matter  of  general  interest  for  which 
joint  action  of  two  or  more  of  its  mem¬ 
ber  societies  would  have  been  appro¬ 
priate,  if  Council  had  not  been  estab¬ 
lished;  (2)  Council  may  initiate  and 
carry  through  projects  of  the  general 
character  defined  in  the  by-laws,  for 
which  the  necessary  financial  provision 
has  been  made;  but  Council  shall  not 
undertake  expenditures  in  excess  of 
appropriations  for  its  uses  made  by 
the  United  Engineering  Society  on  be¬ 
half  of  the  founder  societies  and  the 
contributions  from  other  member  so¬ 
cieties,  unless  specific  provision  shall 
have  been  made  therefor  by  subscrip¬ 
tion,  donation  or  otherwise;  moneys 
received  by  Engineering  Council  shall 
be  turned  into  the  treasury  of  United 
Engineering  Society  and  disbursed  by 
it,  for  the  purposes  designated;  (3) 


Council  may  take  up,  ar  .  its  dis,.,. 
tion  act  upon  any  matt.  ,  of 
interest  referred  to  it  i.-  .:,v  membe 
society  or  by  any  other  so,  national 
state  or  local,  or  any  br.,:i,  h  of  Gov’ 
ernment,  or  by  any  indivi.Jaal  or  eroim 
of  individu«l8.”  ^  “P 

It  was  further  resolved  "that  Enei 
neering  Council  will  as  a  rule  avoid 
considering  any  matter  which  is  spe 
cifically  within  the  province  of  only  "one 
member  society  and  not  of  the  others" 

A  letter  was  addressed  to  President 
Wilson  on  Nov.  15  by  J.  Parke  Chan- 
ning,  in  which  he  said,  in  part: 

“I  am  advised  that  you  have  under 
consideration  the  appointment  of  a 
reconstruction  commission  to  develop  a 
comprehensive  program  for  the  na¬ 
tion’s  conversion  from  a  war  to  a  peace 
basis. 

“As  chairman  of  Engineering  Coun¬ 
cil,  I  respectfully  ask  that  you  consider 
the  appointment  of  at  least  one  engi¬ 
neer  upon  this  commission,  basing  my 
recommendation  upon  the  fact  that  ail 
construction  and  practically  all  manu¬ 
facturing  is  under  the  management  of 
engineers.” 

Under  date  of  Nov.  20  the  following 
reply  was  received  from  the  White 
House: 

“My  dear  Mr.  Channing: 

“I  have  your  letter  of  Nov.  which 
Mr.  Rickard  has  been  kind  enough  to 
hand  me.  You  may  rest  assured  that 
I  realize  what  ,a  service  engineers  can 
render  in  reconstruction  problems  from 
time  to  time.  We  are  handling  recon¬ 
struction  questions  just  now  by  a  pro¬ 
cess  of  consultation  between  existing 
instrumentalities,  which  I  hope  will 
prove  useful  and  effective. 

“Cordially  and  sincerely  yours, 
“Woodrow  Wii.son." 

It  was  voted  to  abolish  the  War 
Committee  of  Technical  Societies,  and 
the  chairman  and  the  members  of  the 
committee  were  thanked  for  their  pa¬ 
triotic  service. 

Government  Lets  Contracts  for 
Mississippi  Barges 

Contracts  have  been  let  for  the  build¬ 
ing  of  40  steel  barges  and  six  towboats 
for  use  on  the  Mississippi  River, 
through  the  inland  waterways  division, 
United  States  Railroad  Administra¬ 
tion.  The  contracts  have  been  awarded 
as  follows:  Fifteen  steel  barges,  Dravo 
Construction  Co.,  Pittsburgh;  25  steel 
barges,  American  Bridge  Co.,  Pitts¬ 
burgh;  four  towboats,  Marietta  Man¬ 
ufacturing  Co.,  Point  Pleasant,  W.  Va.; 
two  towboats,  Charles  Ward  Engineer¬ 
ing  Works,  Charleston,  W.  Va.  These 
contracts  represent  a  cost  of  approxi¬ 
mately  $6,170,000. 

In  tests  a  year  ago  one  river  boat 
towed  12  barges,  each  carrying  590 
tons  of  freight  cars  for  service  in 
France,  from  St.  Louis  to  New  Or¬ 
leans,  at  what  was  claimed  to  be  a 
saving  in  time  and  30%  saving  in  cost 
At  present  there  are  five  boats  and  !■> 
barges  in  operation  making  repil*'' 
trips  under  the  Railroad  Administra¬ 
tion. 
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4n»‘‘ricans  to  Rebuild  Grand 
Canal  of  China 

Siini>-Carey  Company  Engineers 
Making  Extensive  Survey  to 

Meet  Modern  Conditions 

One  of  the  most  remarkable  enter- 
prices  in  the  field  of  hydraulic  en- 
‘ , peering  how  under  way  anywhere  in 
the  world  is  the  repair  and  moderniz¬ 
ing  of  the  Grand  Canal  of  China.  This 
is  not  only  the  longest  canal  in  the 
world,  but  the  oldest.  The  first  and 
most  important  section  was  completed 
about  640  years  before  the  Christian 
era.  The  Grand  Canal  with  its  feeders 
constitutes  the  greatest  artificial  in¬ 
land  waterway  system  in  the  world. 
The  main  canal  itself  is  nearly  1000 
miles  long,  extending  from  the  great 
commercial  city  of  Hanchow,  south  of 
Shanghai,  north  to  Peking.  Besides 
the  main  canal,  there  are  hundreds  of 
miles  of  feeder  canals. 

Canal  Nearly  2500  Years  Old 

For  part  of  the  distance  the  canal 
was  built  by  dredging  and  straighten¬ 
ing  the  channels  of  small,  natural 
streams,  but  hundreds  of  miles  were 
built  entirely  by  artificial  excavation  in 
the  great  plain  which  forms  the  delta 
of  the  Hoang-Ho  or  Yellow  River.  The 
navigable  channel  of  the  canal  is  50  to 
100  ft.  wide  and  about  6  ft.  deep,  about 
the  same  as  that  of  the  old  Erie  Canal. 
Much  of  the  system  was  constructed, 
as  noted  above,  nearly  2500  years  ago, 
and  extensions  were  made  in  the 
fifth  and  seventh  centuries  of  the 
Christian  era. 

When  the  great  flood  of  sixty  years 
ago  occurred  in  the  Yellow  River  many 
miles  of  the  canal  were  filled  with  mud, 
but  the  southern  half  still  floats 
thousands  of  cargo  boats  and  affords 
probably  the  cheapest  inland  waterway 
transportation  in  the  world.  On  this 
portion  of  the  canal  vast  quantities  of 
rice,  tea,  coal,  salt  and  oil  are  carried 
in  small  barges  propelled  either  by 
sails  or  by  men  hauling  tow  ropes  or 
wielding  poles.  Only  a  few  years  ago 
the  Standard  Oil  Co.  operated  a  fleet 
of  500  boats  carrying  oil  on  this  por¬ 
tion  of  the  canal. 

Operation  of  the  Locks 

The  locks  on  this  ancient  canal  are 
built  of  the  highest  quality  of  granite 
masonry,  much  of  it  equal  to  the  finest 
ornamental  work  in  a  modem  city  park. 
Mechanically,  however,  the  locks  are 
crudity  itself,  their  construction  ante¬ 
dating,  of  course,  the  double-gate  lock 
chamber  invented  by  Leonardo  da 
Vinci.  The  Chinese  lock  gates  a^e 
merely  a  single  set  of  individual  stop 
logs  extending  crosswise  of  the  lock 
chamber  from  wall  to  wall,  their  ends 
resting  in  grooves  in  the  granite  ma¬ 
sonry  on  either  side.  The  total  height 
of  lockage  is  commonly  about  6  or  6 
ft.  Boats  are  not  locked  through  un¬ 
til  a  considerable  fleet  has  accumulated 
in  the  basins  on  either  side.  To  open 
the  gate  the  stop  logs  are  pulled  out 
one  by  one  by  means  of  ropes  hauled 
by  man-power.  Boats  in  the  upper 


basin  then  ride  down  the  swift  cur¬ 
rent  between  the  lock  walls,  and  then 
the  boats  on  the  low'er  side  are  pulled 
up  against  the  current  by  long  ropes 
of  bamboo  hauled  by  scores  of  hands. 

One  of  the  obvious  tasks  in  modern¬ 
izing  this  old  canal  is  to  substitute 
modern  locks  for  these  ancient  ones. 
In  many  places,  where  the  topography 
permits,  several  lifts  will  be  consol¬ 
idated  into  one.  Dredging  and  other 
w’ork  will,  of  course,  be  required  to  fit 
the  canal  for  modern  requirements. 

The  most  difficult  problem  of  all  in 
connection  with  the  canal  is  the  matter 
of  flood  control  where  the  waterway  is 
crossed  by  “China’s  sorrow,”  the  Yel¬ 
low  River.  The  enterprise  is  too  vast 
to  be  undertaken  immediately  as  a 
whole,  in  China’s  present  financial  con¬ 
dition.  What  is  now  being  done  is  to 
make  thorough  surveys  of  the  whole 
length  of  the  canal  and  work  out  a 
comprehensive  engineering  scheme  for 
the  entire  improvement,  and  then  se¬ 
lect  some  section,  perhaps  100  miles  in 
length,  where  the  funds  now'  available 
for  improvement,  about  16,000,000, 
will  yield  the  best  return  in  the  im¬ 
provement  of  traffic  and  the  drainage 
or  irrigation  of  the  wonderfully  fertile 
lands  along  the  canal. 

American  Engineers  on  Work 

A  contract  for  carrying  out  these 
improvements  has  been  made  between 
the  Chinese  Government  and  the  Siems- 
Carey  Canal  &  Railway  Co.,  a  sub¬ 
sidiary  of  the  American  International 
Corporation  of  New  York  City.  John 
R.  Freeman,  of  Providence,  R.  I.,  be¬ 
gan  the  study  of  this  problem  soon 
after  his  return  from  China  a  year  and 
a  half  ago,  and  is  acting  as  consulting 
engineer  to  the  American  International 
Co.  in  carrying  on  these  investigations. 
For  some  two  months  an  organization 
of  American  engineers  has  been  at 
work  in  China  collecting  preliminary 
data,  using  as  a  basis  the  investiga¬ 
tions  made  by  the  Chinese  South  Grand 
Canal  Conservancy  Bureau  which,  un¬ 
der  the  direction  of  a  wealthy  Chinese, 
Pan  Fu,  has  been  making  surveys  of 
this  region  for  the  past  three  years. 

The  chief  engineer  is  Joseph  Ripley, 
who  was  for  years  superintendent  of 
the  United  States  Government  canals 
at  Sault  Ste.  Marie  and  was  a  member 
of  the  International  Commission  whicn 
dealt  with  the  Panama  Canal.  He  has 
been  for  several  years  senior  consult¬ 
ing  engineer  for  the  New  York  Barge 
Canal.  The  assistant  chief  engineer  is 
J.  W.  Beardsley,  who  is  especially  fa¬ 
miliar  with  conditions  in  the  Orient 
through  his  five  years’  service  as  Di¬ 
rector  of  Public  Works  in  the  Philip¬ 
pine  Islands.  Other  important  mem¬ 
bers  of  the  organization  are  R.  H.  Mer¬ 
rill,  former  division  engineer  on  the 
New  York  State  Barge  Canal;  R.  D. 
Goodrich,  formerly  deputy  state  en¬ 
gineer  of  Wyoming  and  later  city  en¬ 
gineer  of  Lansing,  Mich.,  and  H.  Brodie 
and  H.  B.  Merrick,  from  the  engineer¬ 
ing  faculty  of  the  University  of  Michi¬ 
gan.  Mr.  Freeman  has  general  charge 
of  these  investigations. 


Reconstruction  Platform 
Adopted  at  Rochester 

Conference  Looks  to  Holding  War-Time 
Gains,  for  Efficiency  and  Humanity, 
Made  Under  F^eral  Control 

Crystallizing  the  thoughts  advanced 
at  the  Rochester  reconstruction  confer¬ 
ence  held  by  the  National  Municipal 
League  Nov.  20-22,  the  following  plat¬ 
form  was  adopted: 

During*  the  war,'~a3  measures  of 
necessary  national  efficiency,  numerous 
matters  formerly  within  private  con¬ 
trol  passed  to  the  control  of  the  people. 
Some  of  these  things  should  un¬ 
doubtedly  be  returned  promptly  to  pri¬ 
vate  enterprise,  but  the  American 
people  will  miss  a  great  opportunity  if 
they  allow  certain  of  these  temporary 
powers  to  slip  through  their  fingers  in 
the  next  few  months,  namely : 

1.  The  long  desired  Federal  employ¬ 
ment  service  has  been  created,  and  the 
national  Government  has  assumed  re¬ 
sponsibility  for  connecting  employers 
and  workers  in  the  only  right  and  effi¬ 
cient  way.  This  service  should  be  en¬ 
couraged  to  extend  its  sphere  to  in¬ 
clude  the  education  of  employers  in 
modern  principles  of  employment. 

2.  Corporations,  particularly  those 
doing  an  interstate  business,  have  be¬ 
come  a  great  source  of  Federal  reve¬ 
nue,  and  may  reasonably  be  expected  to 
continue  to  be  such.  Federal  control 
and  supervision  of  their  practices 
should  be  continued  and  extended,  for 
they  create  national,  not  merely  state¬ 
wide,  problems.  Effort  shall  be  made 
to  free  them  from  conflicting  and  in¬ 
effectual  state  regulation  by  a  Federal 
incorporation  procedure. 

Future  Control  Advocated 

3.  The  Government  has  assumed  con¬ 
trol  of  railroads,  telegraphs  and  tele¬ 
phones,  opening  the  opportunity  for 
either  Federal  ownership  with  private 
operation,  or  Federal  ownership  with 
Federal  operation,  or  a  reorganization 
by  economical  regional  systems  under  a 
method  of  control  that  will  protect  the 
private  capital  by  insuring  a  reasonable 
return,  yet  removing  speculative  and 
anti-social  features  of  the  private 
ownership  of  the  past  with  its  relatively 
feeble  and  negative  system  of  regula¬ 
tion.  Whichever  principle  is  adopted 
is  a  smaller  matter  than  that  the  es¬ 
sential  features  of  our  present  control 
should  never  be  relinquished. 

4.  The  Federal  Government  has  ac¬ 
quired  by  its  merchant  fleet  and  its 
War  Trade  Board  intimate  knowledge 
and  capacity  for  mobilizing  our  re¬ 
sources  for  foreign  trade.  Factors 
which  will  be  valuable  in  normal  peace 
times  should  be  retained. 

6.  The  Federal  Government  through 
its  Food  and  Fuel  Administrations  and 
its  War  Industries  Board  acquired  a 
command  over  basic  resources  which 
played  a  vital  part  in  securing  national 
efficiency.  Every  effort  should  be  made 
to  preserve  the  nucleus  of  these  val¬ 
uable  agencies  in  such  form  and  with 
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such  powers  that  we  may  achieve  some 
part  of  that  efficiency  in  peace. 

6.  The  Federal  Government  has  man¬ 
ifested  grave  interest  and  exerted  its 
war  powers  to  influence  the  cost  of  liv¬ 
ing  and  prevent  profiteering.  It  should 
continue  to  exert  its  peace  powers  to¬ 
ward  the  same  beneficent  end. 

7.  The  Federal  Government  has  con¬ 
cerned  itself  effectively  in  the  problem 
of  housing  industrial  workers,  and  has 
placed  upon  a  new  basis  of  prestige  and 
authority  the  American  movement  for 
garden  cities  and  suburbs.  Its  inter¬ 
est  in  this  aspect  of  the  welfare  of 
the  workers  and  the  efficiency  of  indus¬ 
try  should  not  now  lapse,  but  the  La¬ 
bor  Department’s  bureau  of  industrial 
housing  should  be  continued  and  its 
powers  broadened  to  include  educa¬ 
tional  work  and  reseasch  into  our  vast 
industrial  housing  problems. 

8.  As  a  measure  of  protecting  the 
effectiveness  of  its  soldiers  and  indus¬ 
trial  workers,  the  Federal  Government 
has  found  it  necessary  to  use  its  in¬ 
fluence  with  local  governments  regard¬ 
ing  moral  and  health  conditions.  Such 
Federal  interest  in  local  governments 
should  not  lapse,  but  should  eventuate 
in  the  continued  attack  upon  vice  prob¬ 
lems  by  the  Public  Health  Service  and 
in  the  formation  of  a  Federal  bureau  of 
municipalities  in  the  Department  of  the 
Interior  to  collect  and  distribute  in¬ 
formation  on  municipal  matters. 


Trans^rt  Committee  Inquires 
Into  Highway  Snow  Removal 

An  inquiry  into  the  possibilities  of 
snow  removal  on  the  main  highways 
of  the  country  has  been  instituted  by 
the  Highways  Transport  Committee  of 
the  Council  of  National  Defense.  The 
committee  has  formed  a  definite  program 
of  removal,  based  upon  the  realization 
of  the  importance  of  unhampered  high¬ 
way  transportation  in  the  delivery  of 
foodstuffs  both  for  home  consumption 
and  for  shipment  to  our  allies,  and 
requests  the  cooperation  of  the  states 
where  trouble  from  snow  is  to  be  ex¬ 
pected.  The  general  subjects  of  in¬ 
quiry,  as  set  forth  by  Raymond  Beck, 
tte  committee’s  field  engrineer,  follow: 

1.  As  to  the  powers  of  the  state 
highway  department  or  commission  for 
removing  snow:  If  such  powers  are 
not  specifically  covered  by  statutes, 
whether  maintenance  funds  can  be  used 
in  an  emergency? 

2.  What  cooperation  and  work  can 
and  will  be  undertaken  by  the  counties 
and  state? 

3.  What  cooperation  and  work  can 
and  will  be  undertaken  by  the  munic¬ 
ipalities  and  state? 

4.  What  snow-removal  machinery, 
such  as  scrapers,  plows,  etc.,  are  avail¬ 
able  for  use  by  state,  county  and  mu¬ 
nicipalities? 

5.  What  preliminary  measures  can 
be  undertaken  which  will  prevent  the 
drifting  of  snow,  such  as  location  and 
erection  of  snow  fences  and  the  elimi¬ 
nation  of  air-obstructing  hedges  and 
fences  which  cause  objectionable  drift¬ 
ing? 


6.  Attention  by  state  highway  de¬ 
partment  or  commission,  through  its 
field  organization  and  in  cooperation 
with  the  state  Highways  Transport 
Committee,  to  physical  conditions  along 
the  highways  tending  to  cause  drifts; 
recommendations  as  to  the  best  means 
of  dealing  with  same  by  preventive 
methods. 

7.  The  making  of  a  snow-removal 
report  on  every  snow  sto.m  on  such 
highways  as  are  designated  to  be  kept 
free  from  obstruction  by  snow,  so  as 
to  allow  continuous  essential  highways 
transportation. 


future  policy  of  the  orgar 
ward  the  draftsmen’s  unioi 
general  discussion  it  was 
prepare  a  licensing  bill. 


*  *tion  to- 

*  •A.fter  a 
‘‘^':ided  to 


The  Canadian  National  Saftt* 
League  has  been  incorporated  by  Lu 
cien  B.  Howland,  Colin  A.  Camobell 
Arthur  Hewitt,  W.  J.  L.  McKay  and 
John  F.  H.  Wyse,  all  of  Toronto,  with 
head  office  in  Toronto,  for  the  purpose 
of  safeguarding  the  public  from  dan¬ 
ger  from  automobiles,  railroads,  street 
railways  and  all  forms  of  vehicular 
traffic. 


Merge  Canadian  Government 
Railway  Systems 

The  Hon.  J.  D.  Reid,  Canadian  min¬ 
ister  of  railways,  announced  that  the 
management  and  operation  of  the  Gov¬ 
ernment  railways,  consisting  of  the  In¬ 
tercolonial  and  its  branch  lines  and  the 
National  Transcontinental  between 
Winnipeg  and  Moncton,  N.  B.,  have 
been  transferred  to  the  board  of  di¬ 
rectors  appointed  to  manage  the  Can¬ 
adian  Northern  Ry.  system. 


Engineering  Societies 


Calendar 


Annual  Meetings 


AMERICAN  PUBLIC  HEALTH  AS¬ 
SOCIATION;  126  M^sachusettB 
Ave.,  Boston ;  Dec.  9,  Chicago. 

AMERICAN  ASSOCIATION  OF  STATE 
HIGHWAY  OFFICIALS:  A.  Dennis 
Williams,  Morgantown.  W.  V'a.,  act¬ 
ing  secretary;  Dec.  9-13,  Chicago. 

AMERICAN  SOCIETY  OF  CIVIL 
ENGINEERS;  29  West  39th  St.. 
New  York  City;  Jan.  15-16,  New 
York. 

AMERICAN  ROAD  BUILDERS’  AS¬ 
SOCIATION:  150  Nassau  St.  New 
York  City:  Feb.  25-28,  New  York 
City. 


The  Society  of  Automotive  Engineers 
will  hold  its  winter  meeting  in  New 
York  Jan.  12-14.  The  technical  ses¬ 
sions  will  be  devoted  to  war  and  post¬ 
war  subjects,  and  the  views  of  many 
men  who  have  been  engaged  actively 
in  France  with  our  Army,  or  with  the 
allies,  will  be  given.  A  number  of 
scientific  subjects  relating  intimately 
to  the  automotive  industry  will  be  dis¬ 
cussed.  Among  them  are  topics  such 
as  types  of  post-war  automobiles,  ther¬ 
modynamics  of  internal  combustion  en¬ 
gines,  road  tractors,  and  facts  ascer¬ 
tained  from  the  use  of  motor  trucks  in 
the  war  as  affecting  commercial  prac¬ 
tice.  The  meeting  will  be  held  at  the 
Hotel  Astor. 

The  San  Francisco  Association  of 
Members  of  the  American  Society  of 
Civil  Engineers  held  a  special  meeting 
Nov.  15  to  consider  the  question  of 
licensing  engineers  and  to  discuss  the 


The  Washington  Irrigation  Institute 
will  hold  its  sixth  annual  meeting  in 
Yakima,  Dec.  17-18,  at  the  time  of  the 
meeting  of  the  Washington  State  Land 
Association.  Plans  for  the  development 
by  returned  soldiers  of  the  arid  and 
logged-oif  lands  of  the  state  will  be 
discussed. 

The  Engineers’  Club  of  Philadelphia 
will  hold  a  regular  meeting  Dec.  17,  at 
which  Frederick  K.  Morris,  of  Colum¬ 
bia  University,  will  read  a  paper  en¬ 
titled  “The  Fourth  Year,”  illustrated 
with  motion  pictures  and  lantern  slides. 
Mr.  Morris  will  present  a  brief  review 
of  the  events  leading  up  to  the  war 
situation  existing  at  the  beginning  of 
1918,  following  this  in  detail  with  a 
discussion  of  the  strategy  employed  by 
both  sides  in  the  past  few  months. 
Thomas  F.  Armstrong  will  read  a  pa¬ 
per  on  “Guilty  or  Not  Guilty”  at  the 
weekly  luncheon  of  the  club,  to  be  held 
Dec.  10. 

The  Providence  Engineering  Society, 
Providence,  R.  I.,  was  addressed  by 
Harlow  C.  Clark,  editor  of  the  official 
publication  of  the  American  Electric 
Railway  Association,  on  Nov.  26.  John 
McCormick  of  the  city  highway  depart¬ 
ment  of  Providence  was  elected  secre¬ 
tary  of  the  society,  succeeding  Leroy 
Meehan,  resigned. 

The  Texas  Association  of  Members 
of  the  American  Society  of  Civil  Engi¬ 
neers  will  hold  its  semi-annual  meeting 
at  Dallas,  Dec.  13-14. 

The  Engineers’  Club  of  Trentc.n. 
N.  J.,  held  a  special  meeting  Nov.  25, 
at  which  Lieut.  James  H.  H.  Muir- 
head,  British  Royal  Engineers,  read  a 
paper  on  “Personal  Recollections  of 
War  Operations  on  Inland  Waterways, 
Particularly  with  Reference  to  the  Hu¬ 
man  Element.” 

The  Oregon  Irrigation  Congress  will 
h(rid  its  annual  meeting  at  Salem,  Ore., 
Jan.  9-11,  preceding  the  opening  of  the 
legislature.  J.  W.  Brewer,  Portland, 
is  chairman  of  the  committee  in  charge 
of  the  program. 

'The  Houston  Engineers’  Club  was 
addressed  Nov.  27  by  Lieut.  A  W- 
Landstrum,  who  spoke  on  “A  Brief 
Survey  of  the  Sewage-Disposal  Situa¬ 
tion  in  the  Air  Service,  United  States 
Army.” 


ENGINEERING  NEWS-RECORD 


1051 


Pecen.  er  5.  1918 


Personal  Notes 


j  ((  h  N  R.  Freeman,  Providence, 
B  I.,  has  resigned  the  presidency  of 
the  Providence  Gas  Co.  The  resignation 
vill  take  effect  Jan.  1,  and  Mr.  Free¬ 
man  will  be  succeeded  by  Charles  H. 
Manchester,  at  present  vice  president 
and  treasurer  of  the  company.  Mr. 
Freeman  became  president  May  14, 
1917,  succeeding  the  late  John  W.  El¬ 
lis.  He  has  also  acted  as  chief  engi¬ 
neer,  and  under  his  direction  a  new 
coal  pas  plant  bas  been  constructed  for 
the  company.  Mr.  Freeman  resigns 
his  position  in  order  that  he  may  be 
free  to  undertake  the  responsibilities 
in  connection  with  his  work  as  consult¬ 
ing  engineer  for  the  improvement  and 
modernization  of  the  Grand  Canal  of 
China,  which  is  being  undertaken  by 
the  American  International  Corpora¬ 
tion  of  New  York  City,  as  described 
on  p.  1049. 

John  H.  Lewis,  state  engineer 
of  Oregon,  has  resigned  to  become 
chief  engineer  and  general  manager  of 
the  Warmsprings  Irrigation  District, 
Malheur  County,  Oregon.  Mr.  Lewis 
has  served  14  years  as  state  engineer; 
he  left  the  employ  of  the  United  States 
Reclamation  Service  in  1904. 

J.  L.  H  A  u  G  H,  engineer  of  capital 
expenditures.  Northwestern  Region, 
United  States  Railroad  Administration, 
has  been  appointed  engineering  assist¬ 
ant  to  the  Regional  Director,  with 
headquarters  in  Chicago,  succeeding 
Ralph  Budd,  who  resigned  to  become 
chairman  of  the  board  of  directors  of 
the  Chicago,  Burlington  &  Quincy  R.R., 
as  mentioned  in  Engineering  News- 
Record  of  Aug.  16,  p.  338.  Mr.  Haugh 
has  been  acting  as  engineering  assist¬ 
ant  to  the  Regional  Director  since  Mr. 
Budd’s  resigrnation. 


Percy  A.  Cupper,  previously 
assistant  state  engineer  of  Oregron,  is 
the  successor  as  state  engineer  of  John 

H.  Lewis,  who  has  resigned  to  become 
chief  engineer  and  general  manager  of 
the  Warmsprings  Inrigation  District, 
Malheur  County,  Oregon,  as  noted  else¬ 
where.  Mr.  Cupper  was  recently  elected 
superintendent  of  Water  Division  No. 

I.  As  a  result  of  Mr.  Cupper’s  ap¬ 
pointment  as  state  engineer,  it  is  ex¬ 
pected  that  the  Governor  will  recom¬ 
mend  to  the  next  legislature  that  the 
office  of  water  division  superintendent 
in  the  western  district  be  mergred  with 
the  office  of  the  state  engineer. 

T.  J.  W  YC  H E,  chief  engineer.  West¬ 
ern  Pacific  R.R.,  under  Federal  Man¬ 
ager  W.  R.  Scott,  of  the  combined 
Southern  Pacific- Western  Pacific,  has 
resigned  to  become  chief  engineer  of 
the  Western  Pacific’s  corporate  inter- 
wts  and  of  the  Denver  and  Rio  Grande. 
Mr,  Wyche  will  divide  his  time  between 
San  Francisco  and  Salt  Lake  City. 


William  M.  Kinney,  inspect¬ 
ing  engineer.  Universal  Portland  Ce¬ 
ment  Co.,  has  been  appointed  general 
manager  of  the  Portland  Cement  Asso¬ 
ciation,  succeeding  H.  E.  Hilts,  re¬ 
signed.  Mr.  Kinney  was  born  in  1885, 
and  is  a  graduate  of  the  Lewis  Insti¬ 
tute,  Chicago.  In  1906  he  entered  the 
service  of  the  Willamette  Iron  &  Steel 
Works,  Portland,  Ore.,  as  a  draftsman, 
and  was  later  employed  by  the  Uni¬ 
versal  Portland  Cement  Co.  in  the  in¬ 
spection  bureau.  From  1908-14  he  was 


WiLUAM  M.  Kinney 

assistant  inspecting  engineer  for  the 
company  at  Pittsburgh.  Afterward 
he  tecame  inspecting  engrineer  and  en¬ 
gineer  of  the  information  bureau  of  the 
company.  He  is  vice-chairman  of  the 
committee  on  cement  of  the  American 
Society  for  Testing  Materials  and  is 
secretary  of  the  committee  on  concrete 
roads  and  pavements  of  the  American 
Concrete  Institute. 

C.  E.  Cox,  valuation  department, 
Chicago,  Milwaukee  &  St.  Paul  Ry., 
has  been  appointed  engineer  of  capital 
expenditures.  Northwestern  Region, 
United  States  Railroad  Administration, 
succeeding  J.  L.  Haugh,  who  has  been 
appointed  engineering  assistant  to  the 
Regional  Director,  as  noted  elsewhere. 

James  W.  Costello,  previ¬ 
ously  connected  with  the  city  engineer¬ 
ing  department  of  Philadelphia,  is  now 
director  of  municipal  hygiene,  Newark, 
N.  J.  He  will  have  charge  of  street 
cleaning  and  refuse  disposal. 

Andrew  Gorham  Taylor, 
assistant  United  States  engineer,  Du¬ 
luth  district,  succeeds  Clarence  Cole¬ 
man,  whose  death  was  noted  in  Engi¬ 
neering  News-Record  of  Nov.  7,  p.  871, 
as  engrineer  of  the  district. 

H .  W .  Brown,  division  engrineer, 
Pennsylvania  Lines  West,  with  office 
at  Zanesville,  Ohio,  was  recently  ap¬ 
pointed  also  division  engineer,  Ohio 
River  &  Western  Railway. 


Willard  A.  Burton  was  ap¬ 
pointed  recently  assistant  engrineer, 
Kansas  State  Board  of  Health,  in 
charge  of  inspection  of  water-supply 
and  sewage-disposal  plants. 

C.  S.  Tillett  has  been  appointed 
acting  sigrnal  engineer  of  the  Grand 
Trunk  Ry.  system,  with  headquarters 
in  Montreal,  in  succession  to  B.  Wheel¬ 
wright,  who  has  been  appointed  engi¬ 
neer  maintenance  of  way  of  the  Grand 
Trunk  lines  in  New  England. 

W .  C .  Marion  has  been  ap¬ 
pointed  county  engineer  with  head¬ 
quarters  at  Yakima,  Wash.,  succeeding 
Lieut.  O.  E.  Brashears,  who  resigned  to 
enter  military  service. 

George  B.  Hughes,  district 
county  road  engineer  at  Ely,  Minn., 
has  been  appointed  city  engineer  of 
Ely,  succeeding  Charles  A.  Nutter,  re¬ 
signed. 

F.  A.  Collar  has  been  appointed 
assistant  division  engineer,  Ohio  River 
&  Western  Railway. 


Obituary 


Capt.  Myron  H.  Peck,  Second 
Engineers,  U.  S.  A.,  was  killed  in 
action  in  France  Oct.  9.  He  received 
his  technical  training  at  the  Univer¬ 
sity  of  California,  being  gnraduated  in 
1897.  For  several  years  he  was  pro¬ 
fessor  of  civil  engineering  at  the  Im¬ 
perial  University  in  Pekin.  He  returned 
to  the  United  States  in  1910  and  en¬ 
gaged  in  various  engineering  work,  in¬ 
cluding  jetty  construction  at  the  month 
of  the  Columbia  River  and  the  improve¬ 
ment  of  the  channel  at  Mare  Island.  He 
was  commissioned  second  lieutenant  of 
engineers  in  the  National  Guard  of  Cal¬ 
ifornia  in  1916  and  saw  service  on  the 
Mexican  border.  Later  he  entered  the 
Engineer  Officers’  Reserve  Corps  and 
was  assigned  to  Camp  Lee,  Virginia. 
From  there  he  sailed  for  France  early 
in  January  of  this  year. 

Prof.  W.  Muir  Edwards  of 
the  University  of  Alberta,  died  at 
Edmonton  Nov.  14.  He  was  40  years 
old  and  was  bom  at  Montreal.  In 
1900  he  was  graduated  from  McGill 
university,  winning  the  British  Asso¬ 
ciation  medal  in  applied  science.  After 
some  practical  experience  in  engnneering 
he  became  lecturer  and  afterward  as¬ 
sistant  professor  at  McGill  University. 
From  that  position  he  was  called  to  b^ 
come  professor  of  civil  and  municipal 
engineering  in  the  University  of  Al¬ 
berta. 

William  W.  Killough,  prev¬ 
iously  chief  engrineer  of  the  Charlotte 
water-works,  Charlotte,  N.  C.,  died  in 
that  city  Nov.  20. 
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New  Liquid  Fuer  Developed 
by  Army  Engineers 

Shows  HiRher  Efficiency  Than  Gasoline 
in  Automobile,  Airplane  and 
Stationary  Engine  Tests 

The  development  by  the  research 
and  development  division  of  the  Gen¬ 
eral  Engineer  Depot  of  a  new  liquid 
hydrocarbon,  which  has  been  named 
“Liberty  fuel,”  is  reported  from  Wash¬ 
ington,  D.  C.  The  report  states  that 
under  extensive  tests  in  automobiles, 
motor  cycles,  trucks,  tractors,  station¬ 
ary  engines  and  hydroplanes,  and  un¬ 
der  wide  variations  of  weather,  load¬ 
ing  and  operation,  the  new  fuel  de¬ 
veloped  an  average  greater  thermal 
efficiency  than  the  best  gasoline. 

It  has  been  developed  under  the  di¬ 
rection  of  Maj.  O.  B.  Zimmerman,  the 
specific  problems  having  been  solved 
by  Capt.  E.  C.  Weisgerber,  in  charge 
of  the  chemical  section  of  the  Research 
and  Development  Division.  Captain 
Weisgerber,  it  is  stated,  is  a  gas  and 
oil  engineer  of  extensive  technical  and 
practical  experience,  and  is  considered 
by  the  division  as  one  of  its  most  prac¬ 
tical  thinkers  in  solving  chemical  prob¬ 
lems,  having  specialized  in  the  hydro¬ 
carbons.  The  fuel  is  a  result  of  sev¬ 
eral  years'  work  and  tests  in  the  labor¬ 
atories  of  the  Bureau  of  Standards. 
Washington.  The  report  states  that  it 
explodes  at  temperatures  below  zero, 
requires  less  air  or  oxygen  and  leaves 
less  carbon  residue  than  any  gasoline. 

In  operation  with  the  “Liberty  fuel” 
the  engine  works  more  easily  than  with 
gasoline,  the  mileage  per  gallon  in  va¬ 
rious  types  of  machines  is  uniformly 
greater,  and  no  deteriorating  effects 
have  been  noted  on  the  lubrication. 

It  is  said  that  the  cost  of  manufac¬ 
ture  will  be  less  than  that  of  gasoline 
at  present;  the  raw  materials  used  are 
plentiful  and  can  be  easily  obtained. 
Therefore,  although  the  process  is  still 
new,  it  is  believed  that  the  supply, 
when  production  is  put  on  a  commer¬ 
cial  basis,  will  be  ample. 


Restrictions  on  the  Use  of  Coal 
Still  Further  Reduced 

War  restrictions  on  the  use  of  coal 
have  been  removed  still  further  by  the 
Fuel  Administration.  By  the  recent 
ruling  the  manufacturers  of  window 
glass,  clay  products  and  cement  may 
use  as  much  fuel  as  they  need.  The 
order  went  into  effect  Dec.  2.  Under 
the  original  orders,  manufacturers  of 
window  glass  were  compelled  to  reduce 
their  use  of  coal  60  per  cent,  makers 
of  clay  products  from  15  to  50  per  cent., 
and  makers  of  cement  25  per  cent. 
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Chairman  Baruch  Resigns  from 
The  War  Industries  Board 

Bernard  M.  Baruch,  chairman  of  the 
War  Industries  Board,  has  forwarded 
his  resignation  to  President  Wilson,  to 
take  effect  Jan.  1,  1919.  No  announce¬ 
ment  of  acceptance  has  been  made. 

The  restrictions  placed  on  industry 
made  necessary  to  complete  the  war 
program  having  been  removed,  and 
the  board’s  activities  having  been  cur¬ 
tailed  as  rapidly  as  its  relations  with 
industries  permitted,  Mr.  Baruch  felt 
that  his  services  as  chairman  could  be 
spared.  It  is  stated  that  it  was  this 
reason,  and  not  the  desire  of  the  Presi¬ 
dent  to  name  him  as  Secretary  of  the 
Treasury,  that  caused  Mr.  Baruch  to 
resign. 

Reducing  the  Personnel  of  the 
Fuel  Administration 

A  reduction  of  the  personnel  of  the 
Fuel  Administration  will  be  effected  by 
the  transfer  of  certain  sections  to  other 
regrular  Government  departments.  The 
statistical  bureau  will  be  taken  over 
immediately  by  the  Geological  Survey, 
and  the  conservation  bureau  and  the 
engineering  program  by  the  Bureau  of 
Mines.  The  assurance  of  a  normal  coal 
supply  for  the  country  makes  this  re¬ 
duction  possible.  An  index  of  the  ap¬ 
proach  of  normal  conditions  is  afforded 
by  the  return  of  anthracite  miners  from 
the  Army  to  their  work  in  the  mines. 
Miners  to  the  number  of  231  were  re¬ 
cently  released  from  Camp  Dix,  145 
from  Camp  Lee,  105  from  Camp  Shelby, 
87  from  Camp  Upton  and  22  from  Camp 
Mills.  _ 

Survey  of  Labor  Situation  To  Be 
Made  by  Employment  Service 

An  immediate  survey  of  the  labor 
situation  in  industrial  centers  through¬ 
out  the  country  will  be  made  by  the 
United  States  Employment  Service,  ac¬ 
cording  to  a  statement  issued  by  the 
Department  of  Labor.  The  machinery 
for  this  survey  has  been  set  in  motion 
by  the  Employment  Service  at  the  re¬ 
quest  of  the  Secretary  of  War  and  the 
Chairman  of  the  War  Industries  Board. 

The  purpose  of  the  information 
sought  is,  it  is  said,  to  enable  the  War 
Department  and  the  War  Industries 
Board  as  far  as  possible  to  avoid  labor 
difficulties  through  the  too  rapid  cur¬ 
tailment  of  war  contracts  and  demob¬ 
ilization  of  the  Army.  It  is  expected 
that  the  information  will  give  the 
Government  a  view  of  the  imn<ediate 
labor  situation,  so  it  will  know  as  early 
as  possible  in  which  centers  there  is  a 
shortage  or  a  surplus  of  labor,  and  hew 
rapidly  demobilization  in  these  centers 
can  be  effected. 


Treasury  Department  Delays 
War  Contract  Caneelidtion 

Agreement  to  Terminate  (  oiiiracts  on 
75  Per  Cent.  Payment  IhiM^,  Xot 
Approved  by  ComptrolKr 

Disapproval  by  the  Com nf  roller  of 
the  Treasury  of  certain  plans  of  tiie 
War  Department  will  delay  the 
liquidating  of  unfinished  war  contracts. 
The  form  of  the  agreement  which  is 
disapproved  provides  that  the  United 
States  shall  pay  to  the  contractor  7,"i 
per  cent,  of  the  minimum  amount  fixeil 
by  the  contracting  officer  as  that  to 
which  the  contractor  is  entitled.  In 
addition  it  provides  for  the  payment  of 
a  sum  not  to  exceed  10  per  cent,  of  the 
cost  of  the  unfinished  article,  as  a 
reimbursement  to  the  contractor  for 
expenses  and  obligations  incurred. 

In  the  letter  from  the  Secretary  of 
War  to  the  Comptroller  of  the  Treas¬ 
ury  which  brought  forth  the  decision, 
it  is  explained  there  are  numerous  con¬ 
tracts  outstanding  for  munitions  which, 
on  account  of  the  ending  of  hostilities, 
must  be  terminated.  He  also  states 
that  it  is  his  opinion  that  since  many 
war  contractors  are  willing  to  forego 
prospective  profits  on  the  remainder  of 
the  work  and  terminate  the  existing 
contracts,  it  should  be  done  on  a  basis 
which  would  amount  substantially  to 
compensation  for  expenses  incurred 
plus  a  fair  profit  not  to  exceed  10  per 
cent,  of  the  cost  of  the  unfinished  ar¬ 
ticle  on  hand. 

Contractors’  Estimates  Not 
Conclusive 

The  Comptroller  writes  in  part,  in 
his  reply  to  the  Secretary  of  War: 

“Having  no  authority  to  decide  the 
form  of  contracts,  the  only  question 
properly  before  this  office  is  whether 
a  payment  may  be  authorized,  the  sum 
being  75  per  cent,  of  the  amount  found 
by  the  contracting  officer  to  be  the 
minimum  amount '  for  which  the  con¬ 
tractor  is  entitled  to  be  reimbursed. 
The  making  of  the  supplemental  agree¬ 
ment  and  the  simple  certifying  of  the 
amount  by  the  contracting  officer  front 
the  statement  and  estimate  of  the  con¬ 
tractor  will  not  be  sufficient  nor  con¬ 
clusive  upon  the  contracting  officer.  ’ 

There  are  further  difficulties  in  the 
situation,  brought  out  in  another  part 
of  the  decision,  in  that  orders  for  war 
materials  have  not  been  legally  ex¬ 
ecuted  unless  signed  by  Goveniment 
contracting  agente  and  the  contractors. 
By  this  ruling  orders  for  war  materials 
running  into  large  amounts  are  ren¬ 
dered  open  to  question,  because  in  the 
rush  of  carrying  out  the  enlarged  war 
program  many  orders  were  communi¬ 
cated  to  the  manufacturer  by  tele- 
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phone,  tcleiiraph.  or  letter,  and  had 
not  been  reduced  to  contract  form  when 
the  armistice  was  signed  and  the  de¬ 
mand  ceased.  The  decision  therefore 
makes  it  impossible  to  terminate  ti'.e 
contracts  on  the  basis  on  which  the 
War  Department  intended  to  proceed. 
The  Secretary  of  War  was  asked  how 
many  contracts  lacked  the  necessary 
clauses  and  signatures.  He  replied  that 
he  did  not  know  the  number,  but  that 
he  thought  it  was  not  l&rge. 

Highway  Industry  Forms  Recon¬ 
struction  Committee 

A  Highway  Industries  War  Service 
and  Reconstruction  Committee  was 
appointed  by  S.  M.  Williams,  president 
of  the  Highway  Industries  Association, 
to  cooperate  with  similar  committees  of 
American  industry  in  a  conference 
during  the  present  week  at  Atlantic 
City,  J.  This  conference  is  held  un¬ 
der  the  auspices  of  the  National  Cham¬ 
ber  of  Commerce.  It  is  hoped  that  an 
impetus  will  be  given  to  highway  work 
throughout  the  country,  through  the  in¬ 
terest  aroused  at  this  conference  and 
at  the  convention  to  be  held  next  week 
in  Chicago,  and  that  official  Wash¬ 
ington,  being  aroused  to  its  impor¬ 
tance,  will  give  highway  development 
the  prominent  place  which  it  deserves 
in  Governmental  affairs.  The  person¬ 
nel  of  the  committee  and  the  associa¬ 
tions  which  the  various  divisions  repre¬ 
sent  are  as  follows: 

Representing  the  Highway  Indus¬ 
tries  Association,  its  executive  com¬ 
mittee,  as  follows:  W.  T.  White, 
Cleveland,  Ohio;  A.  N,  Johnson,  Chi¬ 
cago,  Ill.;  W.  P.  Blair,  Cleveland,  Ohio; 
A.  P.  Sandies,  Columbus,  Ohio;  A.  R. 
Hirst,  Madison,  Wis. ;  E.  J.  Mehren, 
New  York,  N.  Y.;  S.  T.  Henry,  Wash¬ 
ington,  D.  C.;  H.  G,  Shirley,  Washing¬ 
ton,  D.  C. 

Representing  the  American  Associa¬ 
tion  of  State  Highway  Officials,  its  ex¬ 
ecutive  committee,  as  follows:  Lt.-Col. 
W.  D.  Uhler,  Washington,  D.  C.;  G.  P. 
Coleman,  Richmond,  Va. ;  W.  G.  Thomp¬ 
son,  Trenton,  N.  J.;  J.  N.  Mackall, 
Baltimore,  Md.;  C.  F.  Stern,  Sacra¬ 
mento,  Cal.;  P.  D.  Sargent,  Augusta, 
Me.;  W.  S.  Keller,  Birmingham,  Ala.; 
Ira  L.  Browning,  Salt  Lake  City,  Utah; 
E.  Duffy,  Albany,  N.  Y.;  Max  L.  Cun¬ 
ningham,  Oklahoma  City,  Okla. 

Representing  the  American  Automo¬ 
bile  Association,  its  executive  commit¬ 
tee,  as  follows:  David  Jameson,  presi¬ 
dent,  New  Castle,  Pa.;  A.  E.  Batchel- 
der,  executive  chairman,  Washington, 
P  C.;  Carl  J.  Fisher,  chairman,  tour¬ 
ing  board,  Indianapolis,  Ind.;  George 
Diehl,  chairman,  good  roads  board, 
Buffalo,  N.  Y.;  Eugene  Burton,  chair¬ 
man,  legislative  committee,  Newark, 
J. 

Representing  the  Highway  Transport 
Committee,  Roy  D.  Chapin,  chairman. 
Highway  Transport  Committee,  Wash¬ 
ington,  D.  C. 

Representing  the  Office  of  Public 
Roads,  L.  W.  Page,  director.  Office  of 
Public  Roads,  Washington,  D.  C. 


ENGINEERING  NEWS-RECORD 


Prices  Stationary — Federal  Control  Lifting:  and 
Government  Work  Starting 

No  Marked  Decline  in  Sight,  and  Probably  Little  Change  Until 
Spring,  Is  Opinion  of  Material  Dealers  and  Users 


That  there  is  no  marked  indication 
of  a  general  decline  in  prices,  and  that* 
the  situation  would  continue  so  until 
spring,  is  the  opinion  of  the  majority 
of  producers  and  consumers  consulted 
in  New  York.  Inquiries  were  made  of 
a  number  of  representatives  of  vari¬ 
ous  industries,  who  state  that,  although 
there  is  hesitation,  the  quiet  market  is 
more  or  less  seasonal.  The  admin¬ 
istration,  however,  is  lifting  war  re¬ 
strictions  and  advertising  a  large 
amount  of  construction  work. 

The  price  agreement  between  the 
steel  producers  and  the  War  Industries 
Board  will  continue  until  Dec.  31,  the 
end  of  the  quarter-year  period  for 
which  prices  have  usually  been  Axed. 
It  is  believed  that  price-fixing  by  the 
War  Industries  Board  will  cease  at 
that  time  but,  as  pointed  out  by  the 
President  in  his  recent  address  to 
Congress,  it  is  impossible  to  state  to 
what  extent  priorities  and  other  super¬ 
vision  will  be  necessary  to  fulfill  the 
shipping  and  other  requirements  in 
connection  with  the  reconstruction  pe¬ 
riod  in  Europe,  the  shipping  of  Army 
supplies  and  the  return  of  troops.  The 
almost  universal  use  of  steel  makes  the 
unfilled  steel  orders  an  index  of  trade, 
but  as  yet  it  has  been  impossible  to 
judge  the  extent  with  which  the  recon¬ 
struction  demand  for  steel  will  offset 
or  balance  the  cancellation  of  unfilled 
Government  orders.  It  is  reported  that 
the  shipment  of  ore  on  the  Great  Lakes 
will  close  earlier  this  season  than  in 
several  years. 

The  price  of  finished  lump  lime 
which  last  month  was  |2.70  is  now 
$2.90,  and  an  equal  advance  is  noted 
in  common  lime,  which  has  advanced 
from  $2.45  to  $2.65.  Producers  state 
that  this  is  due  to  the  general  increase 
in  the  cost  of  materials  and  labor.  The 
price  of  10c.  for  barrel  charge  remains 
the  same.  The  only  increase  in  cement 


Business  Notes 


H.  L.  Wraight,  1016  Woolworth 
Building,  New  York,  has  been  named 
local  representative  for  the  American 
Nitrogen  Products  Company, 

The  McClintic-Marshall  Export  Co. 
has  been  formed  to  sell,  in  the  foreign 
field,  the  products  of  the  McClintic- 
Marshall  Co.  and  the  Riter  Conley  Co., 
with  sales  office  at  50  Church  St.,  New 
York.  The  office  will  be  in  charge  of 
R.  W.  Knight,  formerly  contracting 
engineer  for  the  Pittsburgh  district. 


is  due  to  the  increased  charge  for 
bags,  the  average  quotation  from  23 
cities  being  $3.40,  including  the  bags. 
A  sharp  decline  in  hypochlorite  of  lime, 
or  bleaching  powder,  from  64c.  to  3c., 
is  noted.  The  producers  state  that  it 
is  difficult  to  explain  it,  save  that  the 
cessation  of  hostilities  terminated  the 
heavy  demand  from  the  Federal  Gov¬ 
ernment.  On  the  other  hand,  crushed- 
stone  producers  state  that  there  will  be 
no  reduction  in  the  price  of  their  prod¬ 
uct;  at  present  there  is  no  demand,  and 
none,  they  say,  could  be  created  by  a 
reduction.  The  present  price  will, 
therefore,  remain  until  the  opening  of 
the  construction  season  will  indicate 
the  demand  on  which  to  base  prices. 

Public  works  and  foreign  trade,  it  is 
pointed  out,  must  be  the  stabilizers  in 
this  period  of  transition.  Although 
less  than  a  month  has  elapsed  since  the 
end  of  fighting,  the  Supervising  Archi¬ 
tect  has  already  set  dates  for  the  open¬ 
ing  of  bids  on  postoffices  and  public 
buildings  that  will  run  into  many  mil¬ 
lions  of  dollars.  This  is  the  result  of 
the  foresighted  preparations  for  the 
resumption  of  activities  he  has  made 
in  his  office  ever  since  the  order  to 
cease  active  operations  was  given 
when  war  was  declared.  The  Secretary 
of  Agriculture  has  indicated  the  will¬ 
ingness  of  the  administration  to  enter 
into  active  Federal  road  construction 
and  the  Navy  Department  is  proceed¬ 
ing  with  the  expansion  decided  upon 
before  the  war  started. 

As  to  foreign  trade,  the  Department 
of  Commerce  in  a  recent  bulletin  stated 
that  France  alone  would  spend  $700,- 
000,000  immediately  in  reconstruction 
work,  and  that  the  cooperation  of 
American  manufacturers  was  essential. 
Spain  is  restricting  the  export  of  con¬ 
struction  materials  and  machinery, 
thus  indicating  an  acute  situation  in 
that  country. 


The  Associated  Metal  Lath  Manufac¬ 
turers,  Zenas  W.  Carter,  commissioner, 
announce  the  removal  of  their  general 
offices  from  901  Swetland  Building, 
Cleveland,  Ohio,  to  Rooms  813-815, 
Woodward  Building,  Washington,  D.  C. 
Information  regarding  the  use  of  metal 
lath,  for  either  stucco  exterior  or  plas¬ 
ter  interior  construction,  for  housing  or 
commercial  buildings,  will  be  furnished 
free  at  all  times,  upon  request  to  the 
association. 

John  Brooks  Emory,  general  superin¬ 
tendent  of  the  Poole  Engineering  A 
Machine  Co.,  Baltimore,  Md.,  has  re¬ 
signed  to  accept  a  similar  position  with 
the  Morgan  Engineering  Co.,  Alliance. 
Ohio. 


CONSTRUCTION  NEWS 


OF  SPECIAL  INTEREST  TO  ENGINEERSXONTRACTORS.  BUILDERS 
W)  MANUFACTURERS  OF  ENGINEERING  AND  BUILDING  SUPPLIES 


Price  advance*  are  indicated  by  heavy  type;  declinea  by  italirt. 


tXAY  DRAIN  TILE — The  (ollowinK  prices  are  per  1000  lin.  (f 

• - New  York - 

One  jS-- 

1“.  In-  Current  Year  Ago  St  Louis  Chicago  Frsnim 

3 .  $3S  00  $35.00  $22  50  $30  00 

* .  51  00  50.00  27.00  40  00  $45  o« 

5  .  65  00  65.00  45  00  50  00  65  M 

6  .  90  00  90.00  55  00  60  00  COM 

e .  130  00  130.00  100.00  80.M  IMOO 

SEWER  PIPE — The  following  prices  are  in  cents  per  foot  for  carload  lots; 

. - Now  York - 

One  .<;an 

Sia*.  In.  Current  Year  Ago  St.  Louis  Chicago  Francisco  Dallas 
> .  $0,117  $0  093  .  $0  125  $0  09  $o  IM 


PIG  IRON — Quotations  compiled  by  The  Matthew  Addy  Co.: 

Current  One  Month  Ago 

CINCINNATI 

No.  2  Southern .  $37  60  $37.60 

Northern  Basic .  34  80  34.80 

Southern  Ohio  No.  2 .  35.80  35.80 

NEW  YORK.  Tidewater  delivery 

Penn*  2X .  39  55  39  55 

Virginia  No.  2  .  41.70  41.70 

^uthern  No.  2 .  41.70  41.70 

BIRMINGHAM 

No.  2  Foundry .  34.00  34.00 

PHILADELPHIA 

Eastern  Pa.  2X .  39  15*  39  1 5* 

Virginia  No.  2  .  . .  40  50t  40. 50t 

Basic  .  36  90*  36  90* 

Grey  Forge .  36  90*  36  90* 

Beswnier .  39  10*  39  10* 

CHICAGO 

No  2  Foundry  Local  .  34  50  34.50 

No.  2  Foundry  itouthern . .  39  00  39.00 

PlTTSBl'RGH,  including  freight  charge  from  the 
Valley 

No.  2  Foundrj' Valley . .  35  40  35.40 

Basic .  .  34  40  34  40 

Bessemer . . .  36  60  36  60 

*  F.o.b.  furnace.  t  Delivered 


Boston  .  $0.12  $0.18  $0.28  $0  54  $180  $6  75 

8t  Paul .  12  .18  .25  45  i  00  4.7$ 

Seattle . 15  . 33i  .64  2  00  . 

Kansas  City .  12  .18  .25  .50  1.80  4.60 

LosAngeles . 0825  .  1375  .2475  .44  I  50  ...  . 

.New  Orleans .  118  .132  .27  459  1  751 

Cincinnati .  108  .162  .252  .486  1.62  3.99] 

ROAD  AND  PAVING  MATERIALS 

ROAD  OII.S — Following  are  prices  per  gallon  in  tank  cars  8000  gal.  minimuin 
f.o.b.  p'ace  named: 

Current  One  Year  Ago 

St  Louis,  35%  asphalt . .  $0.09 

Chicago,  15-20%  asphalt .  .10  $0  06] 

Chicago,  100%  Just  layer .  .11  081 

Dallas.  40-  $0  %  asphalt . 09  .07 

Didlas,  60-70%  asphalt .  .10  .08 

Dallas,  75-90%  asphalt .  .11  09 

San  Francisco,  75-95%  asphalt .  2  10  192 

ASPHALTVM — Price  per  ton  in  packages  and  bulk  in  carload  Iota: 

Brand  Package  Bulk 

Chicago . Mexican .  $35  50  $33  00 

San  Francisco . California .  16  50  13  50 

Dallas . Texaco  and  Mexican  32  00  30  00 

Seattle . D  grade .  23  10  . 

Denver . Trinidad .  5900  . 

Denver . California .  39.00  . 

St  Louis . Stanolind .  25.40  22.90 

New  Orleans . Mexican .  30.00  26.00 

PAVING  STONE— 

V.w  VorW  /Manhattan .  $2  80sq.yd. 

New  York . . |  boroughs .  2  80  sq  yd. 

New  Y ork . .  $-iil.  granite .  2  80  sq.yd. 

/  About  4x8x4  dressed.  * .  70  sq.yd. 

**  . \  About  4x8x4  common  f  $5  eq.yJ 

San  Francisco .  Basalt  block  4x7x8... 

Kansas  City .  Limestone . 

Boston .  5-in.  granite . 

St.  Paul .  Sandstone . 

FLAGGING— 

Bronx . 

V.W  Vnrir  Manhattan . 

New  York .  Queen*.  5  ft  square. 

(  5x20-in.  cross-walk.. 

Chicago .  I8in.  wide . 

WOOD  BLOCK  PAVING— 

Sise  of  Block  Treatment  PerSq  td 

New  York .  31  16  $3  2$ 

New  York .  4  16  3  50 

Chicago .  4  16  3  1® 

Chicago .  34  16 

Chicago .  City  specifications  3  10 

St  Louis .  31  16 

St.  Louis .  4  16  16® 

St.  Louis,  Minneapolirspec .  31  I  ^ 

St  Louis,  Minneapolis  spec .  4  7  35 

Seattle . 77. .  4  16  2  ]J 

Boston .  4  20  P«  M 

St.  Paul .  Minneapolis  specifications  2.M 

Dallas .  4  18  3-^ 


RAILWAY  SUPPLIES 

STEEL  RAILS — The  following  quotations  are  per  ton  f.o.b.  Pittsburgh 
and  Chicago  for  carload  or  larger  lots.  For  less  than  carload  lots  5e.  per  100  lb.  is 
charged  extra: 

. - Pittsbuigh - -  - - Chicago - • 

One  One 

Current  Year  Ago  Current  Tear  Ago 

Rtandard  beasemer  rails .  $55  00  $38.00  $65.00  $38  00 

Standard  openbearth  rails .  57.00  40.00  6T  00  40  00 

Light  rails,  8  to  10  lb .  3  131*  43  50  3  .131*  43  50 

Light  rails.  12  to  14  1b  .  3  09*  39  00  3.09*  39  00 

Light  rails.  25  to  45  lb  .  3  00*  30  00  3.00*  30  00 

•Government  price 

TRACK  SUPPLIES — The  following  prices  are  bsM  per  100  Ib.  f.o.b.  Pitts¬ 
burgh  for  carload  lots  together  with  fhe  warehouse  prices  at  the  places  named: 

- - Pittsburgh - •  San 

One  Year  Fran- 

Current  Ago  Chicago  St.  lyouia  ciseo 

Standard  spikes,  A-in.  and  larger  $3.90  $5  00  $4.50  $5  30  $6.15 

Track  bolts  . .  4  90  7.00  5.50  Premium  7  50 

Standard  section  angle  bars .  5.25  3.50  4.45  Premium  5  15 

RAILWAY  TIES — For  fair-sited  orders,  the  follosring  prices  per  tie  hold: 

7  In.  X  9  In.  6  In.  x  8  In. 
by  8  Ft.  6  In.  by  8  Ft. 

Chicago  .  Plain  1.48  1 . 33 

San  Francisco .  Douglas  Fir — Green  1.35  .96 

■an  Francisco . Douglas  Fir — Creosoted  2.70  1.92 

Prices  per  tie  at  Missouri  mills;  St.  Louis  prices  about  25r.  higher: 

Untreated  A  Grade  White  Oak  Untreated  A  Grade  Red  Oak 

6x8x8  6x8x8 

No  I  .  $0  7#  No.  I  .  $0  55 

No.  2 .  8#  No.  2 . 65 

No.  3 . 90  No.  3 . 75 

No.  4 . 98 

7x9x8  white  oak  .  I  05 

»l9x8  rod  oak  (No  4)  $0  80  . No.  $ . 87 

Note: — Add  36r  each  for  treatment 

PIPE 

STEEL — From  warehouses  at  the  places  named  the  following  discounts  hold 
lor  steel  pipe; 

- Black - 

New  York  Chicago  8t.  Ixiuis 

I  to  3  in.  butt  welded .  40%  $1  I  %  4#% 

$1  to  6in  lap  welded  ....  .  36%  57  /%  26% 

. - Galvanised - 

New  York  Chicago  St.  Louis 

I  to  3  in.  butt  welded .  28%  «  /%  27% 

II  to  6  in.  Ian  welded  .  25%  tS  t%  24^ 

Malleable  nttings.  Class  B  and  C,  from  New  York  stock  sell  at  +  15%  list 

prioss.  Cast  iron,  standard  sixes.  5%  off. 

Note— There  is  an  additional  charge  of  5%  for  cartage. 

CAST'IRON  PIPE — The  following  an  prices  per  net  ton  for  earload  lota: 

—  New  York  — 

One  Month  One  St.  San  Fran- 

Current  Ago  Year  Ago  Chicago  Louis  ciaoo  Dallas 

4  in .  $70.70  $70  70  $59  50  $69.80  $63  00  $85.50  $74.00 

6ia  and  over...  67  70  67  70  56  50  66.80  60.00  82.50  71.00 

Gas  pipe  and  16-ft.  lengths  are  $1  per  ton  catra. 
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$0  20*q  ft 
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